
6. TROPICAL CYCLONE W~G VERIFICATION STATISTICS

6.1 GENERAL

Due to the rapid growth of micro-
computers in the meteorological community and
to save publishing costs, tropical cyclone track
data (with best track, initial warning, 24-, 48-
and 72-hour JTWC forecasts) and fix data
(satellite, aircraft, radar and synoptic) are now
available separately upon request. The data will
be in ASCII format on 5.25 inch “floppy” or 3.5
inch diskettes and will fill two diskettes (or one
high density diskette). These data include the
western North Pacific Ocean (1 January - 31
December 199 1) on one and North Indian
Ocean (1 January -31 December 1991), and
South Western Pacii3c and South Indian Oceans
(1 July 1990-30 June 1991) on the other.

Agencies or individuals desiring these data sets
should send the appmpnate number of diskettes
to NAVOCEANCOMCEN/ JTWC Guam with
their request. When the request and your
diskettes are received, the data will be copied
onto your diskettes and returned with an

explanation of the data formats.

6.2 WARNING VERIFICATION
STATISTICS

a. WESTERN NORTH PACIFIC

This section includes verification
statistics for each warning in the western North
Pacific during 1991.

JTWC FORBCMT TRACK AND INTBNSITY ERRORS BY WARNING

TROPICAL STORM SBARON (OIW)
WRN BEST TRACx POSITIONERRORS X-TRKX A-TRACX

m n X&r IIQtKiIIXNRfu a 422A & 2 al a x
91030518 1 5.9N 149.3E 25 8 16 -lo -14
91030606 2 6.2N 147.9E 30 18 25 51 100 -17 30 30 19 42 95
91030612 3 6.4N 147.3E 30 13 34 80 89 25 54 54 24 60 71
91030618 4 6.5N146.6E 30 8 66 91 80 67 78 44 7 48 68
91030700 5 6.6N146.OE 30 30 104 134 106 104 114 74 13 71 77
91030706 6 6.6N145.3E 35 12 46 68 38 36 42 12 30 54 36
91030712 7 6.5N144.6E 35 53 109 139 143 54 72 0 95 119 -143
91030718 8 6.3N 144.lE 40 55 119 154 168 96 110 117 71 108 122
91030800 9 6.lN 143.5E 45 35 113 167 185 -6 30 81 -113 -164 -167
91030806 10 6.lN 142.9E 45 41 107 144 203 6 66 119 -107 -128 -165
91030812 11 6.lN 142.2E 50 8 33 16 53 24 15 13 -24 -8 -52
91030818 12 6.lN 141.5E 50 16 32 0 69 32 0 -13 -7 0 -68
91030900 13 6.lN 140.8E 55 8 26 25 85 15 -12 -23 -22 -23 -82
91030906 14 6.lN 140.OE 55 5 17 29 97 6 -11 2 -17 -28 -98
91030912 15 6.lN 139.OE 55 5 55 89 131 -51 -89 -96 22 9 -90
91030918 16 6.2N 138.3E 60 13 72 102 174 -67 -101 -105 28 -17 -140
91031000 17 6.3N137.6E 60 43 97 109 196 -81 -109 -147 55 0 -131
91031006 18 6.6N136.8E 55 72 110 108 212 -91 -104 -141 62 -28 -159
91031012 19 6.8N 136.lE 55 50 49 138 219 -44 -16 -66 -23 -137 -209
91031018 20 7.lN 135.3E 50 42 81 159 248 -37 12 -79 -72 -159 -236
91031100 21 7.3N 134.5E 45 29 197 371 512 9 84 3 -197 -362 -512
91031106 22 7.6N 133.4E 40 60 204 337 468 25 33 -186 -203 -336 -430
91031112 23 7.9N 132.3E 40 90 229 312 474 35 37 -142 -227 -310 -453
91031118 24 8.lN 131.lE 40 86 207 278 468 64 23 -148 -197 -277 -445
91031200 25 8.3N 130.OE 35 21 13 40 205 -8 -27 43 -11 -30 -201
91031206 26 8.6N 128.7E 35 36 51 30 171 -45 -30 59 23 -6 -161
91031212 27 9.ON 127.4E 35 30 71 46 182 -66 -32 89 28 -33 -159

191

WIND ERRORS
QQZ!14Q22
00
-5 -5 -5 -5
0 0 -5 -5
0 -5 -5 -lo
0 -lo -lo -lo
0 -5 -lo -5
0 -lo -lo -5
0 -10 -10 10
-5 0 5 30
0 0 10 35
0 5 15 35
0 -5 15 35
0 0 25 40
0 5 30 40
0 10 30 40
0 25 45 60
5 30 50 55
10 35 55 50
5 20 20 20
10 20 20 25
55 0 10
0005
0005
0055
0 10 20 25
0 15 20 25
0 15 20 25



TROPICAL STORM SHARON (OIU)
WRN BEST TRACK

IzrG m Lu XQNGI!UNQ
91031218 28 9.5N 126.4E 35
91031300 29 10.1N125.5E 35
91031306 30
91031312 31
91031318 32
91031400 33

TYPHOON TIM
WRN

r?zEML
91032100 1
91032106 2
91032112 3
91032118 4
91032200 5
91032206
91032212
91032218
91032300
91032306
91032312
91032318
91032400
91032406
9103241.2
91032418
91032500
91032506
91032512
91032518

6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

10.6N124.5E 30
11.lN123.5E 30
11.5N122.5E 25
11.9N121.5E 25

Average
# Cases

(02W)
BEST TRACK

JUCZQNGMIN12
6.6N 156.6E 30
7.lN 155.8E 30
7.8N155.lE 35
8.7N 154.5E 35
9.m 154.OE 40
lo.m 153.5E
11.6N153.OE
12.6N152.7E
13.6N152.5E
14.7N152.4E
15.7N152.6E
16.6N152.9E
17.4N153.4E
18.lN154.OE
18.8N154.8E
19.5N155.6E
20.ON156.4E
20.4N156.9E
20.8N157.4E
21.2N 157.7E

40
45
50
60
65
65
70
65
65
65
60
55
50
45
40

TROPICAL STORM
WRN

QXML
91042312 1
91042318 2
91042400 3
91042406 4
91042412 5
91042418 6
91042500 7
91042506 8
91042512 9
91042518 10
91042600 11
91042606 12
91042612 13
91042618 14
91042700 15
91042706 16

Average
+ Cases

(CONTINUED)
POSITIONERRORS
!X’!Z9. *ZZ
36 68 71 184
17 21 229
11 54 256
25 78 235
88 85 226
24

33 81 136 195
33 32 31 27

X-TRACK
244.812
-55 -3 79
18 70
43 138
79 184
79 145

43 60 72
32 31 27

A-TRACK
2A4QL!2
41 -71 -167
-12 -219
–35 -217
7 -146

-35 -175

5-1 109 175
32 31 27

POSITIONERRORS x-ma A-TRACK
QQ Z4uzia m z 2 &a
21 71 251 538 -69 -177-172 -20 -179 -511
5 117 318 626 -111 –230-154 -39 -221-607
18 151 380 716 -141-282 -179 -55 -256 -694
38 185 448 787 -118-221 -249 -144 -390 -748
13 124 354 581 -105-145 -178 -66 -324 -554
18 69 253 389 -70 -133-288 0 -215 -262
24 160 338 418 -82 -87 -241 -138 -328 -343
13 175 356 402 -81 -146-402 -155 -325 21
23 126 315 -99 -195 -79 -248
26 143 303 -68 -205 -126 -224
8 136 230 -120-224 -67 -56
6 127 211 -116-109 -53 181
8 82 -79 24
8 99 -91 41
38 228 71 217
79 320 292 131
36
23
5
8

21 145 313 557 107 179 232 84 245 467
20 16 12 8 16 12 8 16 12 8

VANESSA (03W)
REST TRACK POSITIONERRORS x-ma A-TRACK

XIUXQNGMINR
8.2N >30.2E 25
8.5N 128.9E 30
8.m 127.7E 30
8.9N 126.5E 30
9.2N 125.2E 30
9.5N 123.9E 30
10.ON122.7E 25
10.5N121.4E 25
11.ON120.2E 30
11.3N119.OE 30
11.6N117.8E 35
11.9N116.6E 40
12.3N115.4E 40
12.m 114.2E 45
13.lN113.OE 45
13.m 112.OE 45

QQz!ia
5 53 74
13 24 84
11 84 150
8 119 156
13 84 105
21 63 95
6 13 42
0 13 66
16 58 71
29 90 73
29 42 141
13 48 245
11 37 247
5 72 363
11 141
17 186

lzixa
68 18 -11
114 0 -37
164 75 98
138 99 93
121 -28 -14
127 -37 -19
138 -3 -11
193 9 25
179 59 72
136 89 69

-2 -104
-34 -46
1 -85

-41 -189
-99
-96

2224 *.Z2
-1 -50 -73 -69
-32 -24 -76 -110
71 -38 -114 -148
54 -67 -126 -128
29 -80 -105 -118
58 -51 -93 -114
-70 -13 -41 -120
-4 -lo -62 -193
-69 -4 0 -165
-61 -19 24 -122

43 -96
-34 -241
-38 -233
-60 -311
-102
-160

WINOERRORS
QQatilz
O 20 25 30
0 10 15
0 5 15
0 5 15
5 5 15

2 9 17 24
33 32 31 27

WINO ERRORS
!aQuM12
o 0 -lo -5
0 5 -lo 0
-5 0 -lo 0
0 0 -lo 10
-5 -5 0 20
-5 -15 -5 0
-5 -15 -5 5
0 -5 0 5
0 5 10
-5 5 10
0 0 10
005
05
05
0 10
0 10
0
0
0
-5

2576
20 16 12 8

WIND ERRORS
QQafilz
5 5105
0 5105
01055
01005
01050
01055
00 0 10
0 -5 0 15
0 0 10 15
5 -5 0 5
0 -5 5
-5 -5 10
0 15 30
0 20 -5
0 15
0 15

192



TROPI(2AZiSTORM VANESSA (03W)(CONTINUED)
WRN

IEGM2A
91042712 17
91042718 18
91042800 19
91042806 20

SUPER TYPH(
WAN

rm3NSL
91050618 1
91050700 2
91050706 3
91050712 4
91050718 5
91050800 6
91050806 7
91050812 8
91050818 9
91050900 10
91050906 11
91050912 12
91050918 13
91051000 14
91051006 15
91051012 16
91051018 17
91051100 18
91051106 19
91051112 20
91051118 21
91051200 22
91051206 23
91051212 24
91051218 25
91051300 26
91051306 27
91051312 28
91051318 29
91051400 30
91051406 31
91051412 32
91051418 33
91051500 34
91051506 35
91051512 36
91051518 37
91051600 38
91051606 39
91051612 40

BEST TRACK
LMIL?NGWIN12
14.5N111.2E 40
15.5N11O.8E 35
16.6N11O.8E 30
17.8N11O.9E 25

Avexage
# Cases

)ON WALT (04W)
BEST TmCK

XMXQM2HINQ
7.9N 150.4E 30
8.2N 150.lE 35
8.5N 149.7E 35
8.8N 149.3E 35
9.lN148.8E 40
9.3N148.3E 45
9.6N147.7E 50
9.9N 147.lE 55
10.2N146.4E 60
10.5N145.7E 70
10.8N145.OE 90
11.lN144.lE100
11.5N143.lE105
11.8N142.OE110
12.lN140.9E115
12.4N139.7E115
12.7N138.5E115
13.ON137.lE115
13.3N135.6E120
13.7N134.lE125
14.lN132.8E130
14.4N131.6E135
14.8N130.6E140
15.2N129.6E140
15.6N128.6E135
16.ON127.8E130
16.3N127.lE125
16.7N126.5E125
17.lN125.9E120
17.6N125.4E115
18.2N125.lE110
19.ON124.8E105
19.7N124.7E100
20.4N 124.7E 95
21.2N125.lE 95
22.2N125.9E 90
23.3N127.OE 80
24.3N128.6E 75
25.3N130.9E 70
26.6N133.7E 60

Average
# Cases

POSITIONERRORS X-TRACK
QQz9. *zza4zz
18 257 -109
5 101 -32
22
8

13 83 136 138 46 62 44
20 18 14 10 18 14 10

POSITIONERRORS
QQzlau
36 64 114 189
24 80 147 214
18 21 97 199
24 24 68 165
6 58 143 27’8
30 100 183 292
21 30 85 181
13 33 123 256
11 47 158 309
13 72 175 286
13 99 221 286
18 93 204 273
11 89 240 316
5 106 265 382
13 130 250 344
0 103 221 315
5 88 203 298
5 73 148 223
13 45 120 163
8 37 98 117
8 75 139 186
5 37 126 150
13 81 126 116
13 26 103 182
8 48 90 165
8 48 134 186
6 78 227 264
6 26 56 211
0 28 62
18 49 142
12 45 150
5 49 173
5 42
8 100
8 109
8 129
16
17
17
0

X–TRACK

244fii!2
64 111 175
78 133 173
21 86 129
19 52 65
43 67 117
46 73 79
30 45 55
30 42 67
20 40 84
36 36 74
32 46 84
29 74 135
39 106 173
77 184 320
50 150 274
56 139 267
39 126 256
46 131 222
41 118 138
38 97 67
38 104 -11
7 56 5
56 52 -80
26 71 -13
36 34 -63
20 61 -132
40 -2 -234
19 -21 -195
-23 -59
-39 -62
-41 -107
-39 -153
-41
-98
-105
-96

12 66 150 234 42 81 128
40 36 32 28 36 32 28

A-TRACX
Z4mi%i

-233
-96

62 113 128
18 14 10

A-TRACK
2.4&i!2
11 -29 -71
-20 -64 -127
-2 -46 -152
16 -45 -153
-39 -126 -253
-89 -168 -282
7 –73 -173

-15 -116 -248
-43 -153 -298
-63 -172–276
-95 -217-274
-89 -191 -238
-80 -216 -265
-73 -192 -210
-121-200 -209
-87 -173 -168
-79 -159 -154
-58 -70 29
-21 -23 87
3 19 97
66 93 186
37 114 150
59 115 84
4 76 182
32 84 154
44 120 132
68 227 125
18 53 82
-18 -20
-30 -128
-19 -106
31 83
8

-24
-30
88

45 114 168
36 32 28

WIND ERRORS
9Q2.4!M22
o 10
05
0
0

1877
20 18 14 10

WIND ERR-
QQiualz
00 -5 -35
0 0 -lo -35
0 -5 -30 -40
0 -lo -40 -40
0 -10 -40 -40
0 -lo -35 -20
0 -25 -35 -2o
0 -30 -30 -25
0 -25 -15 -35
0 -20 -15 -35

-lo -5 -lo -40
05 -5 -35
-5 0 -25 -40
0 -.5-35 -40
0 -lo -45 -40
10 15 -15 -lo
5 -20 -40 -40
0 -30 -40 -40
-5 -35 -35 -35
0 -15 -lo -5
-5 -lo -lo -5
-5 0 0 5
-5 0 5 5
-5 0 -5 -lo
0 -5 -5 -5
0 -5 -5 -5
0 -5 -lo -5
0 -5 -lo -lo
0 -5 -5
-5 -lo -5
0 -lo -5
0 -lo -5
0 -5
0 -lo
0 -lo
00
0
0
0
0

2 10 18 25
40 36 32 28

193



TYPHWN YUNYA (O5W)
WRN BEST TRACK

m KL. IIBz X&w H12iQ
91061300 1 13.3N125.62 55
91061306 2 13.5N125.2E 65
91061312 3 13.7N124.9E 75
91061318 4 13.9N124.6E 85
91061400 5 14.2N124.2E 95
91061406 6 14.5N123.6E105
91061412 7 14.8N123.OE 95
91061418 8 15.ON122.3E 85
91061500 9 15.4N121.7E 65
91061506 10 15.8N120.8E 45
91061512 11 16.7N120.2E 40
91061518 12 17.7N120.OE 35
91061600 13 18.8N119.9E 30
91061606 14 20.lN120.2E 30
91061612 15 21.lN120.6E 30
91061700 16 22.6N121.5E 20

Average
# Cases

TYPHOON ZEKE (06w)
WRN BEST ‘IRA(X

rmz NsrL.Xlw U2NGMINR
91070912 1 12.lN124.6E 25
91070918 2 12.9N123.6E 25
91071000 3 13.6N122.3E 30
91071006 4 14.lN120.9E 30
91071012 5 14.5N119.4E 35
91071018 6 14.8N118.lE 35
91071100 7 15.ON116.9E 40
91071106 8 15.3N115.9E 45
91071112 9 15.6N114.9E 50
91071118 10 16.ON114.OE 55
91071200 11 16.5N113.2E 60
91071206 12 17.2N112.5E 65
91071212 13 17.8N111.7E 70
91071218 14 18.4N11O.8E 80
91071300 15 19.ON109.8E 70
91071306 16 19.7N108.9E 65
91071312 17 20.3N 107.9E 65
91071318 18 21.lN 106.7E 60
91071400 19 21.5Nlt15.8E45
91071406 20 22.ON104.9E 35
91071412 21 22.4N103.8E 25

Average
# Cases

TYPHOON AMY (07W)
WRN BEST TRACK

m m X?u IQKMIND
91071518 1 14.6N134.5E 30
910716Q0 2 15.4N133.7E 35
91071606 3 16.2N132.9E 40
91071612 4 16.9N131.9E 45
91071618 5 17.3N130.7E 55

POSITIONERRORS
Q!2ZA3.QU
5 54 117 82
23 78 142 46
8 29 124 300
11 57 160 345
17 93 186 354
18 106 238
8 59 247
23 101 294
18 174 386
33 223
62 216
88 233
23 29
12
6
5

23 112 210 225
16 13 9 5

POSITIONERRORS
QQam’n
50 183 277 307
37 143 190 184
40 182 214 261
29 122 120 141
18 108 94 119
29 91 80 137
41 86 164 318
16 49 148 351
6 30 179 404
0 49 246
8 85 280
0 108 317
24 162 405
24 165
16 95
30 75
45 184
72
55
39
62

30 113 209 247
21 17 13 9

POSITIONERRORS
QQ2U4U12Z
97 196 210 294
55 126 156 283
18 110 159 285
11 96 135 264
0 37 58 190

X-TRACX A-TRACK
Z4%22Z4U22
44 117 79 32 7 24
72 140 45 31 -26 -11
-13 60 100 -27 -109 -283
1 93 103 -57 -132-330
40 81 112 -84 -168 -336
25 113 -104 -210
17 17 -57 -247
46 46 -90 -291
-46 -8 -168 -387
8 -223
34 -213
30 -232
-1 29

29 75 87 103 175 196
13 9 5 13 9 5

X-TRACK A-TRACX
24% Z22!L4QZ2
-26 33 103 -182 -276-290
-5 91 78 -144 -167 -167
113 198 191 -143 -82 -178
85 119 118 -88 -14 -79
107 89 103 21 31 -61
87 80 101 27 -1 -94
43 53 79 -71 -156 -308
-3 39 100 -50 -143 -337
-21 60 82 -23 -170 -396
11 98 -48 -226
42 113 -74 -257
81 165 -72 -271
121 246 -109 -322
133 -98
34 -90
2 -76

108 -151

60 106 106 86 162 212
17 13 9 17 13 9

X-TRACK A-TR?KX
2!LflQ 1224*22

-196 -192 -201 -13 -86 -215
-123 -134 -155 -29 -80 -237
81 105 21 -75 -120 -285
79 68 -13 -54 -117 -264
38 0 10 2 -59 -190

WIND ERRORS
S?Q2.4AQX
-lo -30 15 35
-15 -35 35 35
-10 -25 35 10
-15 -15 40 15
0 50 70 55
5 85 70
5 40 35
5 40 35
0 15 25
05
0 -5
05
05
0
0
10

4 27 40 30
16 13 9 5

WINO ERRORS
L?Q2A *22
o -5 -15 -30
0 -5 -20 -40
0 -10 -20 -25
0 -lo -20 -20
0 -5 -20 -20
0 -lo -30 -20
0 -10 -10 25
0 -lo 0 35
0 -lo 0 25
0 -15 0
0 -5 5
0 -lo 5
-5 -lo 0
-5 -15
50
-5 5
0 15
5
5
5
5

2 9 11 27
21 17 13 9

WIND ERRORS
QQZ4MZ
-5 -20 -35 -60
-5 -20 -50 -60
-5 -15 -50 -25
0 -10 -35 25
0 -15 -25 50



TYPHOON AMY (07W)(CONTIMJED)
WRN BEST TRAcK

J21E ML X&L lmGJ!lulR
91071700 6 17.6N129.6E 60
91071706 7 17.9N128.5E 65
91071712 8 18.3N127.4E 75
91071718 9 18.7N126.3E 90
91071800 10 19.3N125.lE105
91071806 11 19.8N123.8E115
91071812 12 20.5N122.4E125
91071818 13 21.4N120.8E125
91071900 14 22.3N119.OE120
91071906 15 23.ON 117.4E105
91071912 16 23.6N 116.OE 75
91071918 17 24.lN114.8E 45
91072000 18 24.6N113.6E 35

Average
# Cases

TYPHOON BRENDAN (08w)
WRN BEST TRACX

RT?2 m Ilu ZQMUM2
91072100 1 14.6N125.8E 35
91072106 2 15.lN125.lE 40
91072112 3 15.6N124.3E 50
91072118 4 16.lN123.6E 55
91072200 5 16.7N122.8E 65
91072206 6 17.6N122.OE 70
91072212 7 18.6N121.lE 55
91072218 8 19.4N119.9E 55
91072300 9 20.lN118.4E 60
91072306 10 20.6N116.7E 60
91072312 11 21.lN 115.2E 65
91072318 12 21.6N 114.2E 65
91072400 13 22.ON113.2E 65
91072406 14 22.3N112.2E 55
91072412 15 22.6N 111.4E 40
91072418 16 23.ON11O.6E 30

Average
# Cases

TYPHOON CAITLIN (09W)
WRN BEST TRACK

m NQL XA’1 K? MSHXND
91072312 1 14.ON132.9E 30
91072318 2 14.2N131.9E 35
91072400 3 14.4N131.OE 40
91072406 4 14.8N130.3E 45
91072412 5 15.5N130.2E 45
91072418 6 16.4N130.2E 45
91072500 7 17.5N130.2E 55
91072506 8 18.5N129.8E 60
91072512 9 19.4N129.lE 65
91072518 10 20.3N128.4E 65
91072600 11 21.3N 127.8E 70
91072606 12 22.2N 127.4E 75
91072612 13 23.lN 127.OE 80

POSITIONERRORS
Q!2i21*u
8 12 127 230
6 24 146 176
0 53 188
8 102 213
18 131 171
17 143 191
12 105
37 128
6 71
13 77
5
28
0

19 94 159 246
18 15 11 7

POSITIONERRORS
S!!2Z.4 .%2
42 86 145 201
23 46 123 161
0 102 213 225
8 78 143 125
13 98 104 77
21 119 101 95
11 115 104
16 106 94
41 115 116
67 111 152
20 156
24 58
6 33
0 24
16
12

20 89 130 147
16 14 10 6

POSITIONERRORS
QQM4.QZ2
21 34 233 380
13 128 268 404
34 205 259 309
46 227 283 341
21 122 214 293
36 139 219 292
12 123 144 111
18 116 133 115
18 37 58 61
18 57 127 271
6 56 70 143
16 63 73 173
12 32 66 107

X-TRACK A–TRACK
244L12224*2Z
10 -18 -31 -8 -126 -228
-10 -49 -24 -23 -138 -174
-9 -31 -53 -186
-18 -33 -101 -211
6 27 -131 -169

-28 36 -141 -188
10 -105
-13 -128
55 -47
21 -74

46 63 65 65 134 227
15 11 7 15 11 7

X-TRACK A-TRACX
244..Q
55 -16
0 -59

-71 -53
-73 -33
-71 -22
-46 -18
-26 12
17 55
8 58
46 69
-37
-42
-6
24

37 39
14 10

22z49.LLlz
116 -67 -145 -165
40 -46 -108 -157
14 -73 -207 -225
32 -30 -140 -121
22 -69 -102 -74
50 -110-100 -81

-112 -104
-106 -77
-115 -102
-101 -135
152
40
33
6

45 75 122 137
6 14 10 6

X-TRACK A-TRACK
221 U229QZZ
-35 -233 -356 0 1 -136
-121-268 -306 -41 -18 -265
-196-250 -246 -64 -70 -189
-226-263 -246 25 -105 -237
-110-153-194 -54 -151 -220
-63 -39 -193 -125 -216 -220
108 141 111 -60 31 7
111 118 115 -38 61 7
37 21 -57 4 54 24
-50 -118 -175 -30 -47 -207
-16 -69 -70 54 18 -126
-22 -73 -26 60 -6 -172
-21 -62 -12 24 -24 -107

WIND ERRORS
QQaszz
O -20 -25 50
0 -25 -10 55
-5 -30 25
-lo -5 85
-lo -5 85
5 25 55
0 55
0 60
-5 20
-5 30
15
20
10

6 24 44 46
18 15 11 7

WIND ERRORS
QQz14fi2z
-5 -15 -5 15 .
0 -lo 5 25
0 -5 0 40
0 -5 0 45
0 -10 10 25
-5 -5 15 20
10 10 45
5 10 45
0 5 25
5 5 25
0 10
0 15
05
0 10
5
5

3 9 18 28
16 14 10 6

WIND ERRORS
QQiMB12
-5 -5 0 0
-lo 0 5 -5
-5 -10 0 -5
-5 -lo -5 -5
0 -lo -lo -5
0 -lo -15 -lo
0 10 10 0
-5 5 10 -5
05 5 -lo
0 -5 -lo -lo
0 -5 -5 -lo
-5 -5 -5 0
-5 0 0 10



TYPHOON C!AITLIN (O9W) (CONTINUED)
WRN

Q7ENSL
91072618 14
91072700 15
91072706 16
91072712 17
91072718 18
91072800 19
91072806 20
91072812 21
91072818 22
91072900 23
91072906 24
91072912 25
91072918 26
91073000 27

BEST TRACK
XAT. U?NGJ2UNQ
23.8N126.7E 85
24.4N126.6E 90
25.2N126.5E 90
26.lN126.6E 90
27.lN126.7E 95
28.2N126.9E 95
29.4N127.lE 95
30.5N127.2E 90
31.7N127.5E 90
33.ON128.lE 85
34.3N129.lE 75
35.8N130.5E 65
37.4N132.OE 65
39.lN133.4E 65

Average
# Cases

POSITIONERRORS x-ma A-TRACK
QQ iuflkizz %x z m x
13 27 71 137 -27 -32 -17 6 -64 -136
17 67 97 194 -64 -29 -30 -24 -93 -192
26 91 139 -48 7 -78 -139
0 36 82 50 -36 -82
16 31 76 31 -5 2 -77
13 30 88 27 -73 13 -50
6 30 -27 -14
13 59 -54 -25
0 114 -73 -87
42 214 -139 -163
25
7
17
12

18 89 142 222 70 102 143 44 68 149
27 23 19 15 23 19 15 23 19 15

ENRIQUE (06E) (NOTE:ONLY ~WARNINGS AREVERIPIEO.)
BEST TRACK

TROPICAL STORM
WRN

m NQL Jizu Jtm$2J!um
91080100 1 30.6N175.4E 35
91080106 2 32.lN173.4E 35
91080112 3 34.2N172.4E 30

Average
# Cases

TROPICAL STORM DOUG (1OW)
m BEST TRACK

I?m NQA Zl?izI&?Kkulm
91080812 1 26.9N161.5E 25
91080900 2 28.lN159.6E 30
91080912 3 29.8N158.3E 35
91080918 4 30.9N157.4E 35
91081000 5 32.3N156.5E 35
91081006 6 33.9N156.4E 35
91081012 7 35.6N156.8E 30
91081018 8 37.4N158.OE 30
91081100 9 39.3N159.6E 30

Average
# Cases

TYPHOON ELLIE (llW)
WRN BEST TRACK

J21Xi n IIRz u2N!2ml?Q
91081018 1 23.9N157.lE 40
91081100 2 24.2N156.3E 45
91081106 3 24.5N155.4E 45
91081112 4 24.8N154.2E 45
91081118 5 25.2N152.8E 50
91081200 6 25.8N151.3E 50
91081206 7 26.3N149.9E 50
91081212 8 26.8N148.4E 50
91081218 9 27.lN147.OE 50

POSITIONERRORS X-TRACK A-TRACK
QQ a fizz a z a & z?
24 264 28 -263
18
5

16 264 28 263
31 1 1

POSITIONERRORS
QQz!i&lz
22 91
37 198
39 185
58 207
17 200
23
7
25
4

26 176
95

POSITIONERRORS
QQU*2Z
30 97 206 534
29 55 261 606
13 51 293 661
27 97 118 97
50 24 67 162
27 88 141 205
30 119 218 251
20 99 202 314
24 76 135 189

x-mm A-TRACK
2A4Qlz24Aa12
10 -91
-83 -180
61 -176
17 -207
-81 -184

50 167
5 5

X-TRACX A-TRACX
2441 Z24AQ22
96 166 312 18 -123-435
55 206 373 -7 -161 -479
35 203 420 -38 -212 -513
-51 -74 -5 -83 -92 -97
-21 38 132 12 –56 -95
-40 -1 82 -80 -141 -189
49 107 164 -108 -191 -191
48 138 204 -87 -148 -239
68 135 176 35 11 -71

WIND ERRORS
QQZ43Q32
o -5 -5 5
0 -lo -lo -5
0 -20 -15
0 -20 -15
-5 -25 -20
-5 -20 -20
0 -lo
0 -lo

-10 -20
-15 -25
-lo
5
0

-lo

41196
27 23 19 15

WIND ERR(RS
QQ24flQ22
o 20
0
0

0 20
31

WIND ERRCRS
QQzulz
o -5

-5 -lo
0 25
0 15
00
0
0
0
0

0 11
95

WIND ERRORS
QQUMU
-lo -15 -lo -30
-5 0 -5 -25
0 10 5 -20
51050
0 10 0 -5
05-50

-5 0 -lo 10
-5 -5 -lo 15
-5 -20 -25 0
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TYPHOON ELLIE (llW)(CONTINU32))
WRN

Q3GML
91081300 10
91081306 11
91081312 12
91081318 13
91081400 14
91081406 15
91081412 16
91081418 17
91081500 18
91081506 19
91081512 20
91081518 21
91081600 22
91081606 23
91081612 24
91081618 25
91081700 26
91081706 27
91081712 28
91081718 29
91081800 30
91081806 31
91081812 32
91081818 33
91081900 34

TYPHOON FREl
WRN

IzlEliQ&
91081112 1
91081118 2
91081200 3
91081206 4
91081212 5
91081218 6
91081300 7
91081306 8
91081312 9
91081318 10
91081400 11
91081406 12
91081412 13
91081418 14
91081500 15
91081506 16
91081512 17
91081518 18
91081600 19
91081606 20
91081612 21
91081618 22
91081700 23
91081706 24

BEST TRAcK
xmxQNGkutiQ
27.3N145.5E 55
27.3N144.2E 60
27.2N142.9E 65
27.ON141.7E 70
26.8N140.6E 75
26.6N139.4E 80
26.4N138.2E 80
26.2N136.9E 85
26.lN135.4E 85
25.9N133.9E 80
25.8N 132.2E 75
25.7N130.7E 70
25.6N 129.lE 70
25.4N 127.7E 65
25.2N126.5E 60
25.ON125.4E 60
24.9N124.3E 55
24.9N123.4E 55
25.ON122.6E 50
25.lN121.8E 50
25.lN121.OE 40
25.ON120.2E 35
24.7N119.5E 30
24.2N119.lE 30
23.8N118.8E 25

Average
# Cases

D (12W)
BEST ‘lRACK

uQJdQKJ!mu2
16.5N123.7E 25
17.ON123.2E 25
17.3N122.9E 25
17.7N122.7E 25
18.lN122.OE 25
18.4N121.2E 25
18.6N120.4E 30
18.7N119.6E 30
18.8N119.OE 35
18.9N118.4E 45
19.lN117.7E 50
19.5N117.lE 5!5
19.9N116.4E 60
20.ON 115.6E 65
20.lN 114.7E 70
20.3N113.8E 75
20.5N112.7E 80
20.4N111.5E 90
20.2N 11O.3E 95
19.9N109.2E 95
19.4N 108.6E 90
18.9N107.9E 85
18.5N107.4E 80
18.2N106.7E 75

POSITIONERRORS
Q!2aflQ2z
44 81 113 114
0 24 81 172
20 80 149 220
24 81 176 236
5 32 118 157
10 76 155 181
16 99 165 188
20 72 154 180
29 129 194 181
32 143 181 173
55 126 140 150
29 108 153 164
8 68 137 204
16 104 222
5 27 93
27 109 193
17 94
16 52
55
12 54
5 76
5 118
20
54
12

22 80 163 243
34 31 25 22

POSITIONERRORS
QQaBlz
23 69 159 212
5 18 47 49
18 36 66 84
37 61 82 127
23 131 125 129
40 79 62 64
25 6 36 41
16 21 68 74
12 60 85 53
8 72 113 69
68 56 103
11 16 94 153
5 53 179 260
5 76 181 288
8 57 137 273
5 75 121
11 77 147
25 102 152
5 120 166
18 135
26 122
12 45
20 71
6

X-TRACK A-TRACX
244Z22244E22
74 96 112 34 61 -21
23 61 84 -10 -55 -150
73 108 111 -35 -103 -190
66 99 114 -48 -146 -207
3 26 109 -33 -116 -113
23 55 151 -73 -146 -102
18 37 140 -98 -161 -126
13 58 144 -71 -143 -110
-5 35 23 -130 -191 -180
6 74 27 -144 -166 -171
19 72 -29 -125 -121 -148
67 29 164 86 151 7
45 32 190 52 134 -74
8 50 105 217
-4 67 27 65
-26 177 106 79
-13 93
-7 52
-3 -4
25 -48
55 -54
98 -67

36 85 148 63 127 177
31 25 22 31 25 22

x-mm
24s22
3 17 51
15 45 34
35 55 74
61 49 73
41 66 75
20 0 8
5 -36 -35
-8 -60 -69
-57 -80 -53
-72 -112 -68
-5 -17 15
4 -15 93

47 61 217
12 26 171
1 67 146

-18 79
37 131
76 143
120 131
135
122
24
-38

A-TRACK

24s32
-70 -159 -206
11 -15 -36
11 37 43
-2 67 105

-125 -107 -106
-77 -62 -64
3 2 -22

-20 -33 -28
-18 -32 -7
-7 -15 11
-6 -54 -102
-16 -94 -123
-26 -169 -143
-76 -179 -233
-58 -120 -232
-73 -93
-68 -69
-68 -52
12 -103
12
-9
-39
-60

WIND ERRXtS
QQaau
-lo -lo 0 20
-5 -5 10 30
-5 0 25 50
-5 -5 30 50
0 10 35 55
0 20 45 55
0 15 40 50

-lo 0 5 10
-15 0 20 35
-15 5 20 40
-10 15 25 35
-5 10 10 0
-5 15 15 5
5 15 10
0 20 10
-5 0 10
-5 0
0 10
0 10
0 10
10 15
10 5
15
5
5

5 9 11 25
34 31 25 22

WINO ERRORS
QQz!iulz
o 30 30 20
0 20 15 15
0 15 10 10
0 10 10 -5
0 -5 0 -lo
0 -15 -5 -20
-5 -15 -lo -35
0 -lo -10 -40
0 10 10 -25
05 0 -lo
00 -5 -15
-5 -5 -5 -lo
0 5 -15 -lo
0 -5 -lo 30
-5 -lo -5 20
055
0 -lo -10
0 -lo 5
5155
0 -15
0 -25
5 -5
05
5
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TYPHOON FRED (12W)(CONTImmD)
WRN BEST TRACK POSITIONERRORS X-TRACK A-TRACX

Im3 mIuxQNEmNDQQz4, AB Zaazzalz
91081712 25 17.9N105.7E 55 23
91081718 26 17.7N104.2E 35 8
91081800 27 17.4N103.OE 25 36

Average 16 66 109 132 41 62 78 37 76 97
# Cases 27 23 19 15 23 19 15 23 19 15

TROPICAL DEPRESSION 13W
WRN BEST TRACT( POSITIONERRORS X-TRACK A-TRACX

M& m x UlK2k.u.mm 24& Z a 43 2 M % 22
91081212 1 22.9N155.8E 25 23 259 -141 -218
91081218 2 24.lN154.3E 25 26 234 -119 -202
91081300 3 25.5N152.7E 25 56
91081306 4 27.2N150.8E 25 44
91081318 5 29.2N 145.6E 25 5

Average 31 246 130 210
# Cases 5 2 2 2

TYPHOON GLADYS (14W)
WRN BEST TRACX POSITIONERRORS X-TRACK A-TRACX

R.z!3 n m Xm31uNRu! afuix 24 m E a alz
91081600 1 22.3N147.3E 25 0 58 86 94 -21 44 85 -54 -75 -41
91081606 2 22.9N146.2E 30 30 51 103 144 42 94 126 -30 -44 -71
91081612 3 23.5N145.lE 30 89 86 140 300 86 113 294 7 83 59
91081618 4 24.2N144.IE 35 113 162 180 296 124 166 296 -105 -70 -24
91081700 5 25.lN 143.2E 40 21 64 194 288 -24 36 140 60 191 252
91081706 6 25.8N 142.3E 45 20 24 150 265 20 72 170 15 132 204
91081712 7 26.2N141.3E 45 43 109 174 252 8 35 48 109 171 248
91081718 8 26.5N140.2E 50 55 189 299 308 5 38 40 189 298 306
91081800 9 26.8N139.3E 50 24 107 197 271 4 26 100 108 196 252
91081806 10 27.lN138.5E 50 18 68 143 212 -33 -3 -191 60 144 93
91081812 11 27.4N137.8E 55 36 68 90 141 -45 -33 -141 52 85 8
91081818 12 27.6N137.lE 55 22 37 66 114 37 60 -77 -5 30 85
91081900 13 27.7N136.3E 55 41 60 78 101 58 73 -82 15 29 61
91081906 14 27.8N 135.5E 55 46 113 137 159 38 -103 -153 107 91 44
91081912 15 27.9N134.8E 55 20 59 91 147 31 –78 -148 51 49 -4
91081918 16 28.ON 134.lE 55 59 121 173 181 0 -159 -167 121 68 70
91082000 17 28.lN133.4E 55 15 21 84 97 6 -83 -98 -20 -17 0
91082006 18 28.2N 132.7E 60 15 51 87 54 -37 -87 -48 36 7 -25
91082012 19 28.3N131.9E 60 15 26 101 134 -26 -57 -76 -6 -84 -110
91082018 20 28.5N131.2E 60 21 93 202 123 -84 -192-123 -41 -62 -9
91082100 21 28.7N130.4E 60 13 102 177 143 -94 -165 -86 -41 -66 -115
91082106 22 29.ON130.OE 65 12 126 185 225 -83 -186 -63 -95 -5 -217
91082112 23 29.4N129.8E 65 18 132 162 -57 -120 -120 -66
91082118 24 29.9N129.6E 60 36 126 161 -99 -123 -79 -105
91082200 25 30.5N 129.4E 55 36 84 115 -82 -44 -23 -106
91082206 26 31.2N129.3E 50 35 72 167 -63 6 -37 -168
91082212 27 32.ON129.2E 45 11 84 -3 -85
91082218 28 32.9N128.9E 45 31 65 9 -64
91082300 29 33.8N128.4E 40 11 153 105 -113
91082306 30 34.4N127.6E 40 46 219 168 -140
91082312 31 34.7N126.5E 35 12

Average 31 91 144 184 49 85 125 66 93 104
# Cases 31 30 26 22 30 26 22 30 26 22
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WIND ERRORS
QQ24*2Z
20
15
5

3 11 9 18
27 23 19 15

WIND ERRORS

QQz$lfilz
o 10
0 10
0
0
0

0 10
52

WIND ERRORS
Q.QZ4.4Q22
o 5 10 20
0 0 10 20
0 10 35 65
0 10 40 70
0 15 45 55
-5 15 45 50
5 15 45 50
0 20 45 50
5 20 45 50
10 20 40 45
5 15 25 25
5 15 25 30
0 20 25 30
0 10 20 35
0 10 15 30
0 10 15 20
0 15 20 30
0 10 25 30
0 10 30 35
0 10 25 35
0 15 30 40
0 25 35 45
0 30 40
5 30 45
5 25 30
5 15 25
5 10
05
55
05
-5

2 14 30 39
31 30 26 22



TROPICAL DEPRESSION 15W
wm BEST TRACK

LUG ML Lu U2NGkmuz
91082606 1 27.4N 137.OE 30
91082618 2 27.9N 135.3E 30
91082700 3 28.ON134.5E 30
91082706 4 28.2N 133.5E 30
91082712 5 28.7N132.7E 30
91082718 6 29.3N131.8E 30
91082800 7 30.ON130.7E 30
91082806 8 30.7N129.6E 30
91082812 9 31.6N128.9E 30
91082818 10 32.5N128.6E 30
91082900 11 33.5N128.7E 25

Average
# Cases

TROPICAL STORM HARRY (16w)
WRN BEST TRACK

m ML JxJc xQtiGmu2
91082906 1 26.ON133.5E 25
91082912 2 27.lN133.8E 25
91082918 3 28.3N134.3E 30
91083000 4 29.7N134.9E 35
91083006 5 31.2N135.7E 40
91083012 6 32.9N136.7E 40
91083018 7 34.7N138.lE 40
91083100 8 36.5N140.OE 40
91083106 9 38.4N142.6E 40
91083112 10 40.2N146.2E 40

Average
# Cases

TYPHOON IVY (17W)
WRN BEST TRACK
ML Lu JL?t&HIM2

91090212 1 8.4N 154.5E 30
91090218 2 9.ON154.OE 30
91090300 3 9.5N153.4E 35
91090306 4 9.9N152.7E 35
91090312 5 10.4N151.9E 40
91090318 6 10.9N150.9E 40
91090400 7 11.4N149.9E 45
91090406 8 12.lN149.OE 45
91090412 9 13.ON148.6E 50
91090418 10 13.9N148.2E 55
91090500 11 15.ON147.9E 65
91090506 12 16.lN147.5E 65
91090512 13 17.5N147.OE 70
91090518 14 19.lN146.2E 75
91090600 15 20.6N145.2E 85
91090606 16 22.ON144.OE 90
91090612 17 23.lN142.4E 95
91090618 18 24.3N141.lE100
91090700 19 25.3N139.9E110
91090706 20 26.3N 139.OE115
91090712 21 27.3N 138.3E115

POSITIONERRORS
f?Q 24 fix
16 53
81 159
17 59 186
12 92 310
36 175 404
5 79
5 35
6 72
12 73
5
15

19 88 300
11 9 3

POSITIONERRORS
QQz!lalz
34 104 359
42 163 468
12 104
5 117
31 228
7 152
25
26
42
29

X-TRACK
214.B
i4
-88
-9 -lo
-57 8
-54 77
-15
-35
-31
-44

38 31
93

A–TRACK
2224*22

-51
-132
-59 -186
-73 -310
-167 –397
-78
0

-66
-59

76 297
93

X-TRACK A-TRACK
Umzafilz
-74 23 -73 -359
-99 37 -130 -467
-12 -104
15 -117
37 -226
–7 -152

25 145 413 40 30 133 413
10 6 2 62 62

POSITIONERRORS X-TRACK A-TRACK
Qi!a ai!zaa 2 a 9.S 2
41 156 216 400 -99 -216-388 121 3 -loo
51 116 217 436 -91 -213-417 73 -44 -128
25 17 157 390 -16 -110 -308 -8 -112 -241
12 24 209 502 17 -170 -440 -17 -121 -242
13 61 257 533 6 -168 -454 -61 -195 -280
21 85 345 594 -47 -264 -453 -72 -224 -386
5 175 425 602 -152 -380-511 -88 -191 -320
18 225 463 590 -204-428 -427 -95 -179 -409
36 258 490 654 -200-418 -371 -164 -258 -541
56 306 462 542 -231-330 -245 -201-324 -485
36 153 273 294 -55 -43 104 -144 -270 -275
42 209 343 338 -71 42 120 -197 -340 -317
17 155 239 230 -19 34 180 -154 -237 -144
32 150 171 126 18 12 58 -150-171 -113
28 136 113 60 51 105 -50 -127 -41 -33
22 73 179 277 74 76 -183 -5 163 209
17 113 174 288 -11 -105 -288 113 139 4
8 87 155 318 -12 -136 -307 87 76 -83
8 42 174 261 -42 -154 -259 6 82 35
0 47 172 -47 -172 6 14
8 70 221 -69 -206 18 -81

WIND ERRORS
!uZu!.lz
00
-5 0
0 0 10
0 0 15
0 5 20
0 10
0 20
0 20
0 15
0
0

0 8 15
11 9 3

WIND ERRORS
J?QMMZ
o -5 5
505
00
-5 0
-5 0
-5 0
5
5
0
0

315
10 6 2

WIND ERRORS
!2Q24mlz
-5 -5 10 20
0 5 15 25
0 5 10 15
0 10 10 15
0 10 10 15
0 10 10 20
00 5 10
0 -5 -5 0
0 -lo -lo 0
0 -5 -5 5
0 0 -10 -5
5 -5 -25 -15
0 -10 -25 -10
-5 -20 -30 -15
-5 -20 -15 -5
-10 -25 -15 -10
0 -lo 0 -lo
-5 -lo -15 -15
-5 5 -5 -lo
0100
050
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TYPHOON - (17W)(CONTINUED)
WRN

12TElKL
91090718 22
91090800 23
91090806 24
91090812 25
91090818 26
91090900 27
91090906 28
91090912 29
91090918 30
91091000 31
91091006 32

BEsT TRACK
LUK?NG3UD
28.2N 137.6E115
29.2N 137.5E110
30.2N137.6E105
31.lN138.2E105
32.ON139.IE105
32.9N140.6E 95
33.7N142.5E 80
34.6N145.2E 70
35.6N148.4E 65
36.9N151.9E 60
38.4N155.4E 55

Average
# Cases

TROPIU STORM JOEL (18w)
WRN BEST TRACK

RxG t!u LAz IQNGnmQ
91090318 1 19.4N117.9E 30
91090400 2 19.6N117.lE 30
91090406 3 19.8N116.3E 30
91090412 4 20.ON115.7E 30
91090418 5 20.lN115.lE 30
91090500 6 20.3N114.8E 35
91090506 7 20.3N114.8E 35
91090512 8 20.5N 114.8E 40
91090518 9 20.9N 115.2E 40
91090600 10 21.4N115.4E 45
91090606 11 22.ON115.4E 50
91090612 12 22.6N115.3E 55
91090618 13 23.lN 115.OE 40
91090700 14 23.6N 114.7E 35
91090706 15 24.5N 114.3E 30

Average
# Cases

TYPHOON KINNA (19W)
WRN BEST TRACK

m NQ&uil K!N!zmu2
91091012 1 17.ON139.lE 25
91091018 2 18.2Nr37.8E 30
91091100 3 19.3N136.OE 35
91091106 4 20.3N 134.4E 40
91091112 5 21.2N 132.8E 45
91091118 6 22.lN 131.4E 50
91091200 7 23.ON130.2E 55
91091206 8 23.9N129.3E 65
91091212 9 24.7N128.4E 75
91091218 10 25.6N 127.9E 85
91091300 11 26.8N127.8E 90
91091306 12 28.3N128.OE 90
91091312 13 30.ON128.5E 90
91091318 14 31.9N129.4E 85
91091400 15 34.2N131.3E 75
91091406 16 36.lN134.3E 65

POSITIONERRORS X-TRIKX A-TRACK
QQi M&xaazz 24f&lu
7 112 275 -105-224 -39 -161
12 128 261 -127-250 -18 -74
13 141 274 -131-251 -53 -111
6 115 -91 -70
0 179 -120 -134
11 112 -1oo -50
5 44 -42 -13
9
12
7
6

18 125 261 391 80 187 292 81 150 228
32 28 24 19 28 24 19 28 24 19

POSITIONERRORS X-TRACX A-TRACK
M 24a12u s 22 2.4 Mlz
16 64 55 212 -6 -26 -207 -64 -49 -45
18 26 155 279 11 -146-278 -24 -53 -30
28 0 169 309 0 -152-281 0 -77 -129
8 101 298 439 -101 -280-347 7 -104 -269
17 196 341 -155-336 -121 56
57 173 289 -173-277 20 82
28 120 219 -101-207 -65 -73
21 143 313 -101 -151 -101 -275
37 154 -120 -97
8 10 -10 5
18 76 35 -69
11 131 55 -120
5
0
17

19 100 230 310 72 196 278 57
15 12 8 4 12 8 4 12

POSITIONERRORS
QQaaz
42 197 242 442
13 173 142 419
16 110 122 249
12 96 181 508
24 98 234 694
23 26 188
8 24 91
8 24 194
26 43 129
0 138
*5 120
7 145
10 135
11
23
49

WmD ERRORS
QQ2A4Q2Z
o -5 -5
0 -5 -lo
05-5
0 15
0 15
5 -5
00
5
10
5
5

2 8 10 12
32 28 24 19

WIND ERRORS
Ju2244Q12
o 10 15 15
0 5 10 30
0 10 15 50
55 0 35
5 5 10
5 0 -lo
5 10 10
0 -5 30
0 10
-5 5
-5 10
-5 5
0
5
0

96 118 3 7 13 33
84 15 12 8 4

X-TRACK A-TRACK

z!i4a122A4Rz2
-44 -62 2 -192 -235 -442
90 120 -48 -149 -77 -417
9 76 72 -110 -96 -239

-69 -41 77 -67 -177 -502
-53 -56 129 -83 -228 -683
11 -59 24 -179
-5 29 24 -86
-19 43 -15 -190
21 -2 38 -130
2 -138
45 -112
40 -140
35 -131

WINO ERRORS
QQzlaz?
O -10 -30 -25
-5 -15 -40--20
-5 -10 -25 5
-5 -15 -20 20
0 -lo -5 40
0 -10 0
0 -lo -5
0 -5 0
0 -5 10
05
0 10
0 10
0 10
5
0
0
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TYPHOON KINNA (19F?)(CONTINtJED)
WRN BEST TRACK

a n Xlu XQIUJ.?UQ
91091412 17 37.4N138.4E 55

Average
# Cases

TROPIU STORM LUKE (20W)
WRN BFsT TRACK

IYJs NQXUX6MGMXNQ
91091418 1 16.8N140.7E 30
91091500 2 17.2N139.5E 30
91091506 3 17.7N138.4E 35
91091512 4 18.2N137.2E 35
91091518 5 18.8N136.lE 40
91091600 6 19.5N134.9E 40
91091606 7 20.4N133.8E 45
91091612 8 21.3N132.5E 45
91091618 9 22.4N 131.7E 45
91091700
91091706
91091712
91091718
91091800
91091806
91091812
91091818
91091900
91091906
91091912

10
11
12
13
14
15
16
17
18
19
20

POSITIONERRORS
QQ2!lflBu
36

18 102 169 462
17 13 9 5

POSITIONERRORS
QQZ4*Z
8 33 119 114
74 118 135 222
80 71 169 306
38 101 126 327
29 122 104 198
34 98 121 293
45 24 26 240
40 52 66 234
21 72 156

23.3N131.3E
24.ON131.2E
24.6N131.OE
25.3N130.8E
26.ON130.6E
26.9N130.7E
27.3N132.lE
27.6N134.lE
28.5N137.OE
31.6N139.OE
35.3N141.6E

45 102
50 196
50 209
50 231
50 30
50 30
50 70
45 155
45 39
45 31
45 0

Average 73
# Cases 20

SUPER TYPHOON MIREILLE (21W)
WRN

E&la
91091600 1
91091606 2
91091612 3
91091618 4
91091700 5
91091706 6
91091712 7
91091718 8
91091800 9
91091806 10
91091812 11
91091818 12
91091900 13
91091906 14
91091912 15
91091918 16
91092000 17
91092006 18
91092012 19
91092018 20
91092100 21

BEST TRACK
mum2kuHQ
14.4N158.8E 45
14.7N157.6E 55
15.ON156.7E 65
15.4N155.9E 75
15.7N155.lE 75
16.ON154.3E 75
16.lN153.6E 70
16.ON152.9E 70
15.8N152.2E 70
15.6N151.6E 70
15.5N150.8E 75
15.4N149.9E 80
15.3N148.8E 80
15.4N147.5E 80
15.5N146.2E 80
15.5N144.7E 85
15.4N143.2E 85
15.lN141.9E 85
14.9N140.5E 85
14.6N139.3E 85
14.5N138.2E 90

X-TRACX A-TRACK
2B Z 2.4 Bi!z

34 54 65 94 155 456
13 9 5 13 9 5

X-TRACK A-TRAcK
asi!zaalz
-1 29 -11 -34 -115 -114
-76 -111-207 92 -77 -81
-31 -22 -34 -65 -168 -304
32 -11 124 -97 -126 -303
42 22 59 -115 -102 -189
39 -22 -154 -90 -120 -250
22 23 -225 12 13 -85
38 -64 -128 36 14 -196
-54 -144 48 -62

286 590 -183-267
385 723 -43 -458
349 860 166 -407
392 102
166 -152
229 -206
403 -236

181 266 242 88 131
16 12 8 16 12

POSITIONERRORS
QQu.az
29 153 177 202
18 63 143 126
21 42 70 16
8 18 18 87
0 24 69 199
29 143 223 343
18 105 184 353
12 84 236 412
13 39 141 198
5 69 174 232
18 136 237 265
18 160 258 283
6 87 218 314
0 68 314 461
8 145 374 576
6 192 408 574
13 103 273 465
11 85 242 391
6 48 181 324
11 71 207 386
5 62 154 273

-220 -527
-384 -562
-308 -761
-380
-67
-103
-327

117 148 220 190
8 16 12 8

X-TRACK A-TRACK
a 4 z= ?lQE

-112 16 54 106 176 195
-29 87 63 57 114 110
-23 20 11 35 68 12
-19 19 10 -1 4 -87
21 65 38 -12 -25 -196
139 219 303 34 49 -162
105 183 289 17 -26 -204
40 86 162 -74 -220 -379
-19 -40 45 -34 -135 -194
0 -23 108 -70 -173 -206

-19 -25 179 -135 -237 -196
-39 -11 221 -156 -258 -177
2 168 312 -88 -141 36
61 314 438 -31 -15 144
138 374 507 -47 20 275
186 378 440 -46 154 370
101 257 385 -22 95 261
75 170 233 41 173 316
46 117 229 13 138 229
14 111 350 70 176 163
-50 -53 166 38 145 218

WIND ERRORS
L?QZ!L4R2Z
o

1 10 15 22
17 13 9 5

WIND ERRms
QQz!lailz
o 0 15 30
0 10 25 35
0 5 20 35
0 5 20 35
0 5 15 35
0 5 15 35
-5 0 15 35
0 10 25 35
0 15 35
0 -5 10
0 5 20
0 10 30
0 15
-5 -lo
-5 -lo
-5 -lo
0
0
0
0

1 8 20 34
20 16 12 8

WIND ERRORS
MM*U
-15 -25 -5 0
-lo 0100
-15 10 10 10
-5 15 10 5
0 15 10 5
0 20 10 5
0 10 10 5
0555
0 5 5 “o
-5 5 5 -5
0 10 5 -lo
05 5 -20
05 0 -25
0 5 -lo -50
0 -lo -35 -75
-5 -15 -50 -70
-5 -lo -35 -50
0 -10 -35 -40
5 -lo -40 -50
0 -20 -40 -50
0 -25 -25 -25
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SUPER TYPHOON &UREILLE (21W)(CONTINUED)
WRN

L?lEliik
91092106 22
91092112 23
91092118 24
91092200 25
91092206 26
91092212 27
91092218 28
91092300 29
91092306 30
91092312 31
91092318 32
91092400 33
91092406 34
91092412 35
91092418 36
91092500 37
91092506 38
91092512 39
91092518 40
91092600 41
91092606 42
91092612 43
91092618 44
91092700 45
91092706 46
91092712 47
91092718 48

TYPHOON NAT
WRN

mm
91091600 1
91091606 2
91091612 3
91091618 4
91091700 5
91091706 6
91091712 7
91091718 8
91091800 9
91091806 10
91091812 11
91091818 12
91091900 13
91091906 14
91091912 15
91091918 16
91092000 17
91092006 18
91092012 19
91092018 20
91092100 21
91092106 22

BEST TRACK
IJSZXQKHINQ
14.5N137.2E 95
14.7N136.2E100
15.ON135.3E110
15.4N134.5E115
15.8N133.8E125
16.3N133.lE130
16.9N132.5E130
17J5N131.9E130
18.ON131.4E130
18.7N130.9E130
19.lN130.2E130
19.5N129.6E130
19.9N129.2E130
20.5N128.8E130
20.9N128.2E125
21.5N 127.6E125
22.2N127.lE120
23.ON126.7E115
23.7N126.lE115
24.4N125.8E115
25.4N125.7E115
26.5N125.9E115
28.lN126.4E110
30.ON127.6E100
32.3N129.2E 95
35.3N132.5E 85
38.5N137.OE 75

Average
# Cases

(22W)
BEST TRACK

IlixxQKkuEIR
20.5N121.3E 25
20.6N120.4E 30
20.6N 119.6E 35
20.5N 119.OE 40
20.3N 118.6E 40
20.ON118.4E 40
19.7N118.5E 35
19.5N118.7E 35
19.4N119.lE 35
19.5N119.6E 40
19.7N120.lE 40
19.9N120.6E 40
20.lN 121.2E 40
20.3N121.8E 35
20.5N 122.5E 35
20.7N123.2E 35
20.9N 123.8E 40
21.ON124.3E 45
21.lN 124.7E 50
21.2N 125.OE 55
21.3N125.3E 60
21.4N125.6E 70

POSITIONERRORS
s?Qz43.FL12
8 45 110 260
0 11 34 186
8 46 98 228
8 40 102 236
8 36 114 254
5 23 114 240
12 75 169 249
20 103 208 263
8 96 192 222
17 77 166 245
8 55 128 121
0 17 48 69
11 29 84 83
6 92 220 139
11 84 145 336
5 40 42
5 32 117
12 81 160
5 13 445
6 173
8 198
6 281
13 314
0
18
11
33

10 88 175 267
48 44 40 36

POSITIONERRORS
!2Qfi&lz
73 102
52 98 127 153
18 46 159 295
57 154 299 480
28 130 293 489
38 134 254 371
51 141 242 304
68 158 261 304
32 80 186 242
40 122 221 267
16 61 122 253
17 45 119 296
12 37 89 329
69 180 312
12 44 186
30 29 147
33 32 145
32 69 256
17 76 255
24 60 233
8 87 266
8 121 296

X-TRACK A-TRACK
24 SZ24S22
-45 -47 147 -6 100 216
-9 -25 111 -8 23 149
-29 70 186 36 69 133
-26 74 177 31 70 157
-17 81 159 32 80 199
-12 79 159 20 83 180
68 168 229 -31 24 99
100 192 148 25 81 218
86 165 121 44 99 187
67 134 125 39 99 211
35 114 0 43 61 121
-9 -5 -51 15 48 47
-2 -5 -84 29 84 -8
24 42 -118 90 216 -75
52 -30 -134 66 142 -308
27 -21 -30 36
27 -27 -18 -114
69 -7 42 -160
00 -13 -446

-51 -166
-60 -190
-3 -281
-23 -314

47 100 180 61 114 178
44 40 36 44 40 36

X–TRACK A–TRACK
z49&lza Bz2
82 62
-50 -127 -70 -84 -10 -137
39 -79 -56 -24 -138 -290
146 -136 -106 -49 -267 -469
-49 -112 -98 -121 -271 -480
-82 -57 -25 -107 -248 -370
-61 -21 -18 -127 -242 -304
-51 -15 -27 -150 -261 -303
-9 19 4 -80 -185 -242
11 40 20 -122 -218 -266
53 81 22 31 92 -252
45 77 24 4 91 -295
32 57 87 -20 69 -318

585 -149
469 -18
461 -28
362 -24
479 6
445 -lo
377 30
354 -8
353 -27

-168 397 102 264 -432
105 180 41 -155 -433
63 161 -7 -133 -433
-38 82 21 -140 -353
49 155 69 -252 -454
-17 96 -76 -255 -435
49 33 -53 -229 -376
0 -111 -87 -267 -337
31 -190 -119 -295 -298

WINO ERRORS
QQZA4Q2Z
5 -25 -25 -25
0 -30 -25 -25
0 -lo -20 -20
0 0 -5 -5
50-50
00-55
0005
0005
0055
-5 -lo 5 5
-5 -5 5 10
-5 -5 -5 0
-5 0 -lo 0
-5 5 -15 5
0 5 -lo 15
0 5 -lo
0 -15 -15
0 -15 -5
0 -lo 5
00
00
0 10
0 10
0
0
0
0

2 9 13 18
48 44 40 36

WIND ERRORS
Q!2244f!lz
o -15
0 -5 0 10
05 0 10
-5 5 0 10
-5 5 0 5
-5 0 5 0
505-5
00 5 -lo
00 0 -20
-5 0 -5 -30
-5 5 -10 -45
-5 5 -15 -55
-5 5 -15 -60
0 -5 -20 -45
5 -lo -35 -50
5 -15 -45 -45
0 -15 -50 -40
-5 -20 -50 –20
-10 -35 -50 0
-lo -45 –45 10
-5 -30 -30 20
-5 -15 10 50
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Txl?ltWN NAT (ZZW)(CONTINUED)
WRN

IYE21KL
91092112 23
91092118 24
91092200 25
91092206 26
91092212 27
91092218 28
91092300 29
91092306 30
91092312 31
91092318 32
91092400 33
91092406 34
91092412 35
91092418 36
91092500 37
91092506 38
91092512 39
91092518 40
91092600 41
91092612 42
91092700 43
91092712 44
91092800 45
91092806 46
91092812 47
91092818 48
91092900 49
91092906 50
91092912 51
91092918 52
91093000 53
91093006 54
91093012 55
91093018 56
91100100 57
91100106 58
91100112 59
91100118 60
91100200 61

TYPHOON OR(
WRN

IXGEQL
91100400 1
91100406 2
91100412 3
91100418 4
91100500 5
91100506 6
91100512 7
91100518 8
91100600 9
91100606 10

BEST TRACK
X?UK?KI?XND
21.5N125.2E 85
21.5N124.7E 95
21.6N124.lE105
21.7N123.5E110
21.8N122.6E110
21.9N121.6E105
22.lN120.7E105
22.3N120.OE 90
22.5N119.5E 70
22.6N119.OE 60
22.6N118.6E 55
22.5N118.lE 50
22.ON117.6E 45
20.9N117.lE 45
19.9N116.8E 45
19.2N116.6E 45
18.8N116.4E 40
18.2N116.lE 40
17.6N116.OE 35
16.3N116.2E 30
15.7N117.OE 30
15.9N117.5E 30
16.3N117.5E 35
16.4N117.3E 40
16.5N116.9E 40
16.6N116.6E 45
16.9N116.5E 50
17.2N116.5E 50
17.5N116.5E 55
18.2N116.6E 55
18.9N117.OE 55
19.6N117.3E 60
20.4N117.5E 60
21.3N117.7E 60
22.lN117.6E 60
22.8N117.5E 65
23.6N117.3E 65
24.2N117.OE 50
25.ON116.7E 35

Average
# Cases

XiID (23w)
BEST TRACK

xAzxQKk?xNQ
19.lN139.OE 35
19.lN137.3E 40
19.lN137.3E 40
19.lN136.7E 45
19.2N136.2E 50
19.2N135.7E 55
19.2N135.lE 60
19.lN134.3E 65
19.ON133.6E 70
18.9N133.OE 80

POSITIONERRORS
QQz!lslz
17 176 362 463
6 61 95 98
0 80 141 253
12 62 129 253
8 83 154 253
16 49 121 255
0 53 147 278
8 45 235 358
26 126 306 433
6 94 261 394
12 159 378 605
8 189 420 588
8 122 311 403
24 72 228 287
23 164 241 240
18 140 175 188
18 142 125 178
37 46 60 88
94 136
34 49
16 36
49 40
46 30 122 283
8 34 106 259
31 67 132 241
42 92 233 337
43 139 294 405
49 160 275 363
31 161 293
17 118 172
22 58 151
20 122 173
24 89
26 141
13 118
8 131
26
20
12

26 96 210 337
61 58 49 45

POSITIONERRORS
QQ24*22
41 116 180 280
22 144 194 265
34 130 180 297
20 41 75 191
20 64 71 94
16 90 120 110
24 96 134 193
12 34 129 287
12 23 118 331
13 30 124 359

X-TR?KX A-TRACK
2!i41i!2244&22
-15 64 -435 -176 -357 -160
-25 -32 69 -92 -93 -96
-16 -77 -241 -79 -119 -81
12 -77 -206 -61 -104 -146
-9 -150-219 -83 -39 -129
-32 -82 -168 -37 -89 -194
-43 -112-173 -31 -97 -218
11 -105-139 -44 -211 -331
-29 -104 -77 -124 -289-426
-34 -162-390 -88 -206 -56
-111-284-555 -115 -251 242
-123-295 409 -145 -299 424
22 -118 201 -120 -289 350
-11 -212 146 -72 -85 247
-148-230 182 -73 74 158
-102 68 114 -97 162 151
-132 97 107 -55 78 -143
30 -58 80 -35 18 36
-22 135
12 48
35 12
-4 40
6 8 -131 -30 -123 -251
34 -57 -125 6 -90 -227
63 6 -28 -24 -132 -240
23 -51 -152 -90 -228 -301
16 -86 -195 -139 -282-356
-57 -80 -316 -150 -264-180
-108-130 -119 -263
-118-172 -11 -13
-50 -130 -30 -78
-121-170 19 36
82 36
140 -17
-9 -118
-61 -117

49 92 150 72 172 275
58 49 45 58 49 45

X-TRACK A-TRACK
2A4B122t AQz2
111 173 180 33 50 215
31 66 -121 141 183 237
2 6 -292 -130 180 59

-25 28 -191 33 70 14
8 71 -61 -64 -11 72
76 118 -77 -49 24 78
81 -61 -176 52 120 80
-1 -129 -216 35 7 -190
-4 -118 -260 23 13 -206
-4 -123 -223 30 -17 -283

WIND ERRW
QQ249.QU
O -5 40 65
-5 0 50 65
-15 0 55 65
0 10 50 55
0 35 55 55
5 15 30 45
10 45 50 50
10 35 35 40
5555
10 5 5 5
-5 -5 0 0
0 -5 0 0
0 -5 0 0
0 -5 0 0

-lo -5 0 -5
-lo -5 0 -lo
-5 5105
-5 5100
-5 0
00
0 -5
0 -lo
0 -15 -15 -15
-5 -5 -lo -5
0055
-5 0 0 15
05 5 40
00 0 50
000
5 10 20
5 10 20
0 0 15
0 -5
05
0 35
0 45
0
5
0

4 10 18 25
61 58 49 45

WIND ERRCRS
QQz$l. ulz
-5 15 10 -30
-lo 10 0 -35
-5 5 -10 -25
0 10 -15 -25
0 5 -25 -25
0 -5 -25 -15
0 -lo -20 -15
-5 -20 -20 -lo
-5 -25 -15 0
-5 -15 10 20
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TYPHOON ORCHID (23W)(CONTINUED)
WRN BEST TRACK POSITIONERRORS

DIE I& Uu ul!KimNQQQ x m z
91100612 11 19.ON 132.4E 90 12 50 177 429
91100618 12 19.lN131.9E100 5 71 212 408
91100700 13 19.3N131.4E110 11 86 269 442
91100706 14 19.5N131.OE115 13 111 317 459
91100712 15 19.8N130.7E110 6 55 232 331
91100718 16 20.3N130.6E110 11 78 193 173
01100800 17 20.8N130.4E110 0 92 144 189
91100806 18 21.4N130.5E105 5 119 145 188
91100812 19 22.2N130.7E105 20 142 135 121
91100818 20 23.lN131.lE100 26 68 31 209
91100900 21 24.lN131.8E100 8 55 208 448
91100906 22 25.ON132.5E 95 0 112 330 546
91100912 23 25.8N133.2E 90 5 71 276 535
91100918 24 26.5N 134.lE 85 8 55 225
91101000 25 27.lN134.8E 80 13 52 201
91101006 26 27.7N135.5E 80 10 52 78
91101012 27 28.2N136.OE 75 7 82 84
91101018 28 28.8N136.4E 75 5 99 242
91101100 29 29.4N136.6E 70 15 70 16
91101106 30 30.ON136.8E 70 15 141
91101112 31 30.5N 137.lE 65 19 61
91101118 32 30.9N137.6E 65 11 87
91101200 33 31.3N138.2E 60 5 20
91101206 34 31.7N138.9E 60 16
91101212 35 32.lN139.8E 55 19
91101218 36 32.7N141.OE 55 23
91101300 37 33.6N 142.7E 55 19

X-TRACK A-TFACK
2441 Z2244.Q22
-51 -173 -255 0 -40 -345
-62 -135-211 -36 -164 -350
-62 -122-237 -60 -241 -374
-73 -122 -256 -84 -293 -382
-50 -105 -254 -24 -208 -213
-60 -139 -140 -50 -135 104
-46 -110 35 -80 -94 186
-60 -118 55 -103 -85 180
-43 -94 8 -136 –98 122
-4 -lo 7 -68 30 210
-31 143 -48 45 152 446
-29 240 -145 108 228 527
24 144 -25 67 236 535
52 65 18 216
52 -lo 0 201
52 25 -6 74
65 13 52 84
48 -16 87 242
-16 -3 69 -16
-85 113
-62 -4
-87 8
-6 -20

WIND ERRORS
QQaM!.lz
o 10 20 30
0 15 15 25
5 20 30 45
5 25 35 45
5 15 25 30
5 15 20 15
0 10 25 25
5 15 25 20
0055
0555
0 10 10 5
-5 -5 -5 -15
-5 -lo -lo -5
-5 -10 -10
0 -lo -lo
-5 -lo -lo
0 -5 -5
-5 -5 -5
-5 -5 -5
-5 -5
-lo -5
-lo -5
-lo -5
-lo
-5
-lo
-lo

Average 14 79 167 299 44 92 151 55 121 235 4 10 15 20
# Ceses 37 33 29 23 33 29 23 33 29 23 37 33 29 23

TYPHOON PAT (24w)
WRN BEST TRACK

m m N K?Kku,m
91100512 1 15.3N156.7E 35
91100518 2 15.4N155.6E 40
91100600 3 15.4N154.6E 45
91100606 4 15.6N153.5E 50
91100612 5 15.7N152.6E 55
91100618 6 16.ON152.lE 60
91100700 7 16.2N151.9E 70
91100706 8 16.5N151.6E 80
91100712 9 16.9N151.4E 95
91100718 10 17.4N151.2E110
91100800 11 17.9N151.2E120
91100806 12 18.4N151.2E125
91100812 13 19.ON151.lE125
91100818 14 19.6N150.9E120
91100900 15 20.2N150.6E115
91100906 16 20.8N150.3E110
91100912 17 21.3N150.OE105
91100918 18 21.8N149.8E100
91101000 19 22.3N149.7E100
91101006 20 22.8N149.7E 95
91101012 21 23.5N149.9E 90

POSITIONERRORS X-TRACK
QQ 244 u2!l * 22
16 34 93 249 24 -92 -229
29 69 199 357 -47 -195-332
5 102 247 369 -98 -241 -366
6 116 280 386 -115-275 -378
8 160 359 477 -161 -359 -455
18 137 305 407 -137 -301-399
21 140 256 353 -121 -256-316
18 127 226 331 -109 -226-303
20 112 190 309 -108-190 -290
11 67 112 225 -68 -112 -201
5 32 48 137 -23 -6 -58
11 71 58 148 6 22 -40
0 17 27 195 12 -28 -177
08 76 262 6 -68 -214
5 8 102 329 6 -81 -224
5 24 147 386 -6 -128 -190
0 44 168 362 -44 -150 -20
5 83 194 459 -71 -149 -13
12 104 317 693 -69 -161 -32
12 109 235 -95 -96
8 93 261 -80 -21

A-TRACK
24s22
-24 -18 -100
51 -40 -133
-30 -57 50
-17 -57 -79
1 -30 146
-5 -50 -81
-71 -11 -157
-65 -11 -133
-29 16 -109
0 -11 -101

-22 -48 -125
-72 -54 -143
-13 0 -82
6 35 -153
6 63 -242

24 73 -337
-6 -76 -362
-43 -124 -460
-78 -274 -693
-54 -216
-48 -261

WIND ERRORS
QQ2.4m2z
-10 -15 -45 -60
-15 -20 -60 -55
-lo -20 -45 -15
-15 -25 -45 -10
-lo -35 -40 0
-10 -35 -25 10
-lo -35 -lo 10
-10 -30 -5 15
-5 -10 15 25
-5 0 20 30
0 20 35 45
-5 0 5 15
-5 5 10 15
-5 5 10 20
0 5 15 25
0 5 15 20
0 5 10 15
0 5 10 15
0 10 15 15
0 10 10
0 10 15
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TYPHOON PAT (24w)(CONTINUED)
WRN BEST TRACK POSITIONERRORS X-TRACX A-TRACK

m Ii!& IlmlQB4imNQQQiu&! Xz!luzau!lz
91101018 22 24.2N150.2E 85 12 93 210 -42 -5 -84 -211
91101100 23 25.lN150.6E 80 24 133 227 21 39 -132 -224
91101106 24 26.3N151.2E 75 5 190 180 61
91101112 25 27.7N151.5E 75 8 104 30 100
91101118 26 29.5N 151.5E 70 0 120 -44 112
91101200 27 31.5N151.6E 65 13 146 -109 98
91101206 28 33.7N 152.OE 65 0
91101212 29 35.8N 152.8E 60 7
91101218 30 38.ON153.9E 55 24
91101300 31 40.3N155.4E 55 27

WIND ERRORS
QQz$l Mzz
o 5 10
000
00
-5 0
05
05
0
0
5
-5

Average 11 90 189 339 67 139 223 46 85 194 4 12 20 22
# Cases 31 27 23 19 27 23 19 27 23 19 31 27 23 19

SUPER TYPHOON RUTH (25W)
WRN BEST TRACK POSITIONERRORS X-TRACK A-TRACX WINO ERRQU3

m NQ!. Xi9x u2KHmR!2Q a * lz 24. a 2 u a lz S!!22!LSZ2
91102018
91102100
91102106
91102112
91102118
91102200
91102206
91102212
91102218
91102300
91102306
91102312
91102318
91102400
91102406
91102412
91102418
91102500
91102506
91102512
91102518
91102600
91102606
91102612
91102618
91102700
91102706
91102712
91102718
91102800
91102806
91102812
91102818
91102900
91102906
91102912
91102918
91103000
91103012

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

10.4N143.5E 30 104 122 130 227 119 90 152 -30 -95 -169 -5 -lo -30 -70
10.9N143.lE 35
11.3N142.7E 40
11.7N142.4E 45
12.ON142.OE 50
12.4N141.6E 55
12.9N141.2E 60
13.4N140.7E 70
13.8N139.9E 80
14.ON139.OE 95
14.2N138.lE110
14.3N137.2E125
14.4N136.3E135
14.5N135.3E140
14.7N134.3E145
15.ON133.3E145
15.3N132.3E140
15.7N131.3E140
16.ON130.3E140
16.5N129.4E135
17.ON128.5E130
17.5N127.6E130
17.9N126.6E125
18.2N125.6E120
18.5N124.6E115
18.5N123.6E110
18.2N122.8E105
18.ON122.lE100
17.8N121.5E 85
17.8N121.lE 70
17.9N120.7E 65
18.lN120.3E 60
18.5N120.lE 55
18.9N120.OE 50
19.4N120.OE 45
19.8N120.3E 40
20.2N120.7E 35
20.6N121.3E 30
21.5N123.6E 30

75 11 21 70
48 66 47 79
18 81 41 34
5 78 34 60
26 71 59 106
29 47 112 128
0 59 70 46
8 116 120 68
5 41 60 66
5 25 43 50
6 25 29 70
5 26 11 55
8 17 40 120
8 34 70 110
8 26 72 165
0 .54 120 214
0 12 120 325
5 16 206 533
6 51 251 584
8 92 331 673
12 170 491 836
6 199 568 905
11 223 611 912
8 116 177 156
16 118 103 57
21 83 59 257
8 58 102 367
16 57 144 462
13 113 305 809
21 154 416 937
23 163 456
8 53 261
5 84 372
5 140 459
5 117
13 130
30 222
28

9
-39
-77
-78
-70
-14
51
92
2
12
12
18
7

-20
-15
-3
0
-8
21
60
108
124
168
113
106
46
13
-45
-69
-97
13
-53
-38
-43
-65
-1oo
-75

-15
14
-33
-28
-6
54
61
106
-38
34
12
-6
14
-29
-2
20
32
74
129
149
447
544
606
56
17
-56
-69
-79
59
104
31

-180
-146
39

53 -7 -15 -47
80 54 45 5
26 27 26 -22
35 -lo -21 -50
17 -16 -59 -105
12 -45 -99 -128
29 -30 -35 -37
35 -71 -57 -59
-64 41 47 17
-49 22 28 14
-65 22 27 27
-54 -18 10 13
-41 -16 -38 -114
i’ -28 -64 -110
67 -22 -73 -151
73 -55 -119 -202
279 -13 -116 -168
512 -15 -193-148
578 -47 -216 88
411 -70 -296 535
505 -131-205 669
577 -156 -165 701
-56 -146 85 910
-36 -28 168 152
-54 55 102 -21
-44 70 18 -254
-104 58 -76 -352
-158 36 -121 -435
-70 -90 -300 -807
346 -120 -403 -872

-163 -455
-2 -190
-76 -343
-134 -458
-98
-85
-209

-5 -lo -30 -40
-5 -lo -40 -35
-5 -lo -45 -30
-5 -15 -50 -20
0 -15 -25 -10
0 -20 -25 -10
-5 -25 -20 -10
-10 -25 -10 -5
-15 -25 -10 -10
-15 -20 -lo -5
-lo -lo -lo -5
-10 -5 -5 0
-5 5 -5 0
-5 5 0 5
-5 10 5 10
0 10 5 25
0 0 10 40
0 5 15 45
0 5 20 50
0 5 30 55
0 5 40 60
0 15 45 55
5 20 50 60
-5 5 30 45
-10 10 20 35
-15 5 15 20
-lo 10 30 40
0 15 35 40
0 10 20 10

-10 10 15 5
-5 20 20
5 30 25
5 20 10
5105
55
50
00
0



SUPER TYPHOON RUTH (25W)(C
m BEST TRACK

m & N x&2N!2mNR
91103100 40 23.2N126.2E 25

SUPER TYPHO(

WRN
L%GMGL

91110100 1
91110106 2
91110112 3
91110118 4
91110200 5
91110206 6
91110212 7
91110218 8
91110300 9
91110306 10
91110312 11
91110318 12
91110400 13
91110406 14
91110412 15
91110418 16
91110500 17
91110506 18
91110512 19
91110518 20
91110600 21
91110606 22
91110612 23
91110618 24
91110700 25
91110706 26
91110712 27
91110718 28
91110800 29
91110806 30
91110812 31
91110818 32
91110900 33
91110906 34
91110912 35
91110918 36
91111000 37
91111006 38
91111012 39
91111018 40
91111100 41
91111106 42
91111112 43
91111118 44
91111200 45
91111206 46
91111212 47
91111218 48

Average
# Cases

DN SETH (26W)
BEST TRAcK

Luuws!um
8.ON 157.8E 35
8.5N 156.6E 40
9.3N 155.3E 45
10.2N154.2E 50
11.ON153.OE 55
11.9N151.8E 60
12.7N150.61z65
13.4N149.4E 75
14.lN148.3E 90
14.7N147.3E105
15.3N146.3E120
15.9N145.2E130
16.4N144.2E130
16.9N143.2E130
17.4N142.2E125
17.8N141.4E120
18.3N140.8E120
18.7N140.3E115
19.lN140.OE115
19.4N139.7E110
19.5N139.5E105
19.6N139.2E100
19.6N139.OE100
19.6N138.7E 95
19.5N138.2E 95
19.4N137.6E 95
19.4N136.9E 95
19.4N136.4E100
19.5N135.8E100
19.5N135.2E105
19.4N134.5E110
19.2N133.9E115
19.ON133.2E115
18.7N132.5E115
18.5N131.7E110
18.4N130.8E110
18.3N130.OE105
18.2N129.3E105
18.lN128.5E100
18.ON127.9E100
17.8N127.3E 95
17.7N126.8E 95
17.6N126.3E 95
17.6N125.7E 85
17.6N125.lE 75
17.8N124.4E 65
18.lN123.6E 60
18.5N122.7E 55

!oNTINuED)
POSITIONERRORS x-TRAcx A-TRAcK WIND ERRORS
QQ a Mlz 24 s i!2 24 * 12 QQ24fi12
26 5

16 86 186 306 52 96 148 60 136 238 5 11 22 27
40 38 35 31 38 35 31 38 35 31 40 38 35 31

POSITIONERRORS X-TFAC2( A-TRACK
4)!2U*n M m Z M *U
61 189 321 403 -86 -170 -268 -169 -273 -301
16 184 306 384 -120-221 -302 -141 -213 -238
30 164 250 310 -122-184 -227 -111 -170-213
11 80 114 129 -44 -95 -121 -67 -63 -45
29 83 102 75 -48 -85 -75 -68 -57 -3
42 72 117 153 –58 -117-141 -43 4 62
38 74 88 164 -70 -88 -141 -23 12 86
0 45 92 255 -43 -60 -95 17 70 237
8 49 118 270 -37 -32 -205 33 114 177
13 31 62 251 -24 0 -49 20 62 246
8 51 49 228 29 37 5 -43 33 -228
8 50 133 306 50 109 302 12 77 -52
0 17 119 306 -11 -62 303 13 102 -44
17 58 111 227 -52 -90 226 27 66 25
0 79 142 225 -68 129 222 41 -61 41
0 73 135 287 -34 105 282 65 85 -55
0 94 186 364 -73 186 363 60 14 -37
13 117 216 393 -67 217 363 96 -7 -152
8 107 260 507 34 253 342 -102 -63 -375
5 78 224 449 77 210 300 -13 -77 -335
6 117 346 772 106 331 512 -50 -103 -580
11 110 283 606 69 198 309 -87 -203 -522
18 135 271 475 98 108 255 -94 -249 -402
20 102 237 482 72 111 298 -73 -210-380
25 98 218 459 38 85 250 -92 -201-386
13 56 205 468 53 62 245 -21 -196 -399
8 45 200 468 -18 70 216 -42 -187 -416
8 75 233 445 -5 66 154 -76 -224 -418
8 42 191 410 39 87 147 -18 -171 -383
11 60 174 271 39 50 39 -47 -167 -269
12 95 197 290 62 51 100 -72 -191 -273
12 97 203 318 38 46 148 -90 -198 -282
12 67 121 159 15 10 43 -65 -121 -154
8 29 118 211 2 7 95 -29 -118 -190
6 29 62 161 -26 -39 -54 -13 -49 -153
0 24 62 208 -23 -60 -106 10 -17 -180
0 33 68 197 10 6 -12 -32 -69 -197
8 24 29 178 25 -8 -47 0 -28 -172
13 36 58 177 36 14 -97 -2 -57 -149
12 18 101 187 18 -11 -187 -6 -101 5
13 20 141 170 -12 -90 -151 17 -109 79
16 75 207 145 -59 -133 -96 -47 -159 110
12 101 225 95 -51 -171 -95 -88 -148 -9
16 103 191 142 -58 -189 -67 -86 30 -126
18 119 141 167 -58 -110 17 -105 89 -167
32 146 69 -78 -55 -124 44
32 120 29 -103 -lo -62 -27
21 58 198 -59 42 6 -194

WIND ERRORS
QQaslz
-10 -10 -25 -45
-lo -lo -35 -40
-lo -20 -55 -35
-10 -15 -50 -20
-10 -25 -40 -15
-5 -15 -15 5
-5 -25 0 10
-lo -30 5 15
-15 0 5 15
-lo 0 10 10
0 -5 -lo -lo
-5 -5 -lo -lo
0 -5 -5 -lo
00 0 -lo
0 -lo -5 -15
0 -lo -lo -30
0 -5 -10-30
0 -lo -15 -40
0 -lo -15 -45
5 5 -10 -40
5 -5 -25 -55
0 -15 -40 -65
-5 -20 -50 -65
-5 -25 -55 -65
-15 -40 -65 -65
-15 -40 -65 -65
-10 -35 -50 -50
-lo -40 -50 -50
-5 -25 -25 -25
-10 -25 -25 -25
-10 -20 -20 -25
-15 -20 -25 -20
-15 -15 -20 -lo
0 -5 -5 15
50 -5 20
0 -5 0 25
0 -5 5 25
0 -5 15 30
0 -5 20 30
0 5 25 30
5 10 25 30
-5 15 25 30
-5 5 20 15
0 5 15 10
05 5 10
05-5
050
000
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SUPHR TYPHOON SETH (26ti#)(CONTINUED)
WRN BEST TRACK POSITIONERRORS x-mm A-TRACX

Qm lK2L117Sl xQKkuNRQQz4AQ U&lfl&lz MA, Qu
91111300 49 18.9N121.9E 50 18 69 249 65 188 23 -164
91111306 50 19.3N121.2E 45 22 120 94 -76
91111312 51 19.5N120.6E 40 28 166 129 -105
91111318 52 19.4N120.2E 40 30 204 138 -151
91111400 53 18.9N119.9E 35 23 237 132 -197
91111406 54 18.2N119.4E 30 5
91111412 55 17.2N118.8E 25 11
91111418 56 16.ON117.7E 25 5

Average 15 85 163 297 56 99 179 59 111 207
# Cases 56 53 49 45 53 49 45 53 49 45

TROPICAL STORM THELMA (27w)
WRN BEST ‘IRACX POSITIONERRORS

m m ldu Im2mlu2!2Q 24 AQlz
91110112 1 12.9N134.OE 30 16 84 181 340
91110118 2 13.2N133.3E 30 43 160 305 516
91110200 3 13.3N132.5E 30 53 194
91110212 4 13.2N130.8E 30 48 55
91110300 5 13.lN129.7E 30 12 57
91110312 6 13.ON128.8E 30 11 115
91110400 7 12.7N127.7E 35 13 96 287 522
91110406 8 12.4N127.lE 40 21 121 343 589
91110412 9 12.lN126.4E 45 0 122 294 500
91110418 10 11.7N125.6E 45 17 185 418 671
91110500 11 11.2N124.7E 40 34 206 453 700
91110506 12 10.8N123.7E 35 39 213 488 768
91110512 13 10.4N122.6E 35 16 188 407 648
91110518 14 10.2N121.4E 35 16 143 343
91110600 15 10.3N120.lE 35 18 114 267
91110606 16 10.4N118.7E 35 24 71 195
91110612 17 10.6N117.4E 35 88 83 87
91110618 18 10.8N116.lE 35 100 94
91110700 19 11.ON114.8E 35 21 121
91110706 20 11.lN113.5E 35 5 81
91110712 21 11.lN112.2E 30 47 138
91110800 22 10.9N109.4E 30 44
91110812 23 10.4N106.8E 25 192

X-TRACK A-TRACK

24slz24a12
61 151 248 -58 -101 -233
146 283 358 -66 -116 -372
155 -117
20 -52
-44 -37
5 -116
56 147 159 -78 -248-498
47 132 70 -113 -317 -585
42 108 -10 -115 -274 –500
78 93 -28 -168-408 -671
64 82 -33 -196 -446 -700
5 -40 -176 -213 -487 -748

-49 -139 -153 -182 -384 -630
-71 -145 -125 -311
-57 -84 -99 -255
-52 -51 -49 -188
17 31 81 -82
92 23
84 -89
55 -60
55 127

Aver;ge 38 126 313 584 59 114 137 103 278 548
#Cases 23 21 13 9 21 13 9 21 13 9

TROPICAL STORM VERNE (28W)
WRN SEST ‘lRACX POSITIONERRORS

m n Lax U?BGHINQQQ a B z?
91110518 1 10.1N161.5E 25 34 125 157 126
91110600 2 10.8N159.9E 25 37 162 199 240
91110606 3 11.4N158.5E 30 35 75 116 203
91110612 4 12.ON157.2E 30 95 142 233 296
91110618 5 12.7N156.OE 30 134 144 216 244
91110700 6 13.3N154.9E 30 18 11 78 199
91110706 7 13.9N153.8E 35 25 130 227 293
91110712 8 14.4N152.6E 35 32 117 235 348
91110718 9 14.9N151.7E 40 8 42 111 159
91110800 10 15.2N150.9E 45 52 59 126 213
91110806 11 15.6N150.IE 45 6 5 64 187

X-TRACX A-TRACK
24 Blz 24 Ulz
-60 -86 -111 -111 -132 -60
-39 -45 -59 158 195 233
-34 -42 -32 68 108 201
-31 -47 84 139 229 284
1 27 63 -144 215 237

-11 15 92 -5 77 177
96 204 270 88 102 116
114 220 321 29 83 135
36 106 138 22 34 -79
53 121 176 -28 -37 -121
3 17 135 -5 -62 -131

WIND ERRORS
QQamu
-5 0 5
-5 5
05
05
05
0
0
0

5 12 21 29
56 53 49 45

WIND ERRORS
QQaaz
o 10 30 30
0 10 25 25
00
0 -5
0 -lo
0 -20
0550
01050
01055
-5 5 0 0
0500
0 -5 -lo -5
0 -5 -5 0
0 -5 -5
005
0 0 10
0 15 20
05
00
00
0 -5
0
5

0 6107
23 21 13 9

WIND ERRORS
QQz$kfl. kix
5 15 25 35
5 15 20 35
0 10 20 35
0 10 15 35
0 5 10 35
0 -5 0 20
-5 0 10 30
0 0 15 40
0 5 25 45
0 10 30 45
0 0 20 45
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TROPICAL STORM vE= (28w)(CONTINum)
WAN BEST TRACK

mlKL.
91110812 12
91110818 13
91110900 14
91110906 15
91110912 16
91110918 17
91111000 18
91111006 19
91111012 20
91111018 21
91111100 22
91111106 23
91111112 24
91111118 25
91111200 26
91111206 27
91111212 28

LZWXQNGHINR
16.ON149.3E 50
16.4N148.6E 55
16.8N147.9E 55
17.lN147.3E 55
17.4N146.7E 55
17.9N146.OE 55
18.6N145.lE 55
19.3N144.3E 55
20.IN143.5E 50
21.ON 142.6E 50
22.ON141.9E 50
23.lN 141.5E 50
24.2N142.OE 45
25.2N143.7E 45
26.3N145.8E 40
27.6N148.4E 40
28.8N151.3E 35

Average
# Cases

TROPICAL STORM WIIJ)A (29w)
WRN BEST TRACK

m NQ& Ilu 142wkum
91111418 1 10.3N129.9E 30
91111500 2 10.5N128.7E 35
91111506 3 10.9N127.8E 35
91111512 4 11.3N126.9E 35
91111518 5 11.9N126.OE 40
91111600 6 12.7N125.2E 45
91111606 7 13.3N124.2E 45
91111612 8 13.4N123.OE 45
91111618 9 13.5N121.9E 45
91111700 10 13.8N121.OE 45
91111706 11 14.2N120.2E 45
91111712 12 15.ON119.7E 45
91111718 13 15.7N 119.3E 45
91111800 14 16.4N118.8E 45
91111806 15 16.8N118.4E 45
91111812 16 17.2N118.OE 45
91111818 17 17.6N1}7.5E 45
91111900 18 17.9N116.9E 45
91111906 19 17.7N116.3E 40
91111912 20 17.3N115.7E 35
91111918 21 16.7N114.8E 30
91112000 22 16.lN113.lE 25

Average
# Cases

SUPER TYPHOON YURI (30W)
WRN BEST TRACX

Qm NQ& m IQmm.m
91112300 1 4.9N 166.4E 30
91112306 2 5.2N 166.OE 30

POSITIONERRORS
s!Q29. fi12
5 17 111 187
12 45 107 180
12 37 106 230
34 45 157 490
34 91 186 627
13 89 52
13 73 162
11 61 149
30 97 157
50 65
16 105
43 151
36 274
76
60
46
19

35 90 148 264
28 24 20 16

POSITIONERRORS
QQz!lmlz
50 143
29 59 75 237
24 80 97 178
21 96 167 226
5 54 138 222
21 21 135 253
24 24 112 154
24 6 116 124
16 123 245 201
6 133 221 80
18 141 186
11 88 64
13 50 35
6 42 199
0 51
8 64
5 103
16 155
8
18
44
8

17 80 138 186
22 18 13 9

POSITIONERRORS
QQamzz
59 77 114 269
46 36 162 335

x-mm A-TRACK
244Q22244QZ2
8 25 177 -15 -109 -61
43 53 148 15 -93 -104
8 61 65 37 -87 -221

-46 22 51 -4 -156 -488
-47 126 -1 -79 -137 -627
64 31 -63 -43
18 -66 -71 -149
61 -86 -6 -123
45 -142 87 -67
4 -65

-92 -52
-148 -35
-229 -152

53 77 120 61 111 204
24 20 16 24 20 16

X-TRACK A-TRACK
2A4Q12z!L&lz
-63 -129
-59 -75 -209 -8 -6 -113
-55 10 -156 -60 -97 -87
-59 53 -loo -76 -158 -204
-32 -32 -187 -44 -134 -121
-12 -116-245 -18 -71 66
22 -112 -52 11 7 146
-3 -116 3 -5 -4 125
123 -242 -22 -3 40 200
111 -213 -50 -74 64 63
136
-87
-48
41
-26
-17
53
95

57
18

-91 -38 -163
-16 -16 62
31 15 -18
77 -11 -184

-44
-62
-89
-124

91 113 45
13 9 18

77 125
13 9

X-TRACX A-TRACK
24 fi1224AR12
-78 -65 -92 -5 -95 -253
-31 1 -19 -19 -162 -335

WIND ERRORS
QQ244Q22
o 0 15 30
0 0 15 30
0 5 15 35
0 10 20 35
0 15 25 40
0 15 25
0 15 30
0 0 10
0-50
0 –5
00
00
05
-5
0
0
5

1 6 17 36
28 24 20 16

WIND ERRORS
QQzlalz
-5 -lo
0005
5 15 10 10
5 15 10 10
0 10 10 10
-5 10 10 10
5 10 10 20
5 5 10 25
5 10 15 35
5 15 20 45
5 15 30
10 15 35
10 10 20
10 -5 5
50
55
5 10
0 10
0
0
5
20

5 9 14 19
22 18 13 9

WIND ERRORS
Q,!22!IQZ
-5 -15 -30 -50
-5 -15 -30 -45
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SUPER TYPHOON MIFtI (30W)(CONTINUED)
WRN

mGNQL
91112312 3
91112318 4
91112400 5
91112406 6
91112412 7
91112418 8
91112500 9
91112506 10
91112512 11
91112518 12
91112600 13
91112606 14
91112612 15
91112618 16
91112700 17
91112706 18
91112712 19
91112718 20
91112800 21
91112806 22
91112812 23
91112818 24
91112900 25
91112906 26
91112912 27
91112918 28
91113000 29
91113006 30
91113012 31
91113018 32
91120100 33
91120106 34
91120112 35
91120118 36

BEST TRACK
IIMI!QNGMMR
5.5N 165.6E 35
5.7N 165.lE 40
6.ON 164.5E 45
6.3N 163.8E 50
6.5N 162.7E 55
6.8N 161.3E 65
7.2N 159.7E 75
7.7N 158.lE 85
8.2N 156.4E 95
8.7N 154.8E105
9.lN 153.lE115
9.4N 151.3E120
9.7N 149.6E125
10.2N148.lE135
10.8N146.7E145
11.6N145.5E150
12.5N144.OE150
13.3N142.7E150
14.2N141.5E145
15.ON140.5E140
15.9N139.7E140
16.8N139.2E135
17.7N138.9E135
18.6N138.9E130
19.5N139.2E120
20.4N139.9E110
21.3N 140.9E105
22.4N 142.4E100
23.7N144.4E 95
25.4N146.9E 90
27.3N149.4E 85
29.5N151.8E 75
31.6N154.2E 70
33.6N 156.6E 70

Average
# Cases

TYPHOON ZEIDA (31W)
WRN BEST TRACK

U& m x XQM2kum
91112718 1 6.9N 173.5E 30
91112800 2 7.2N 172.7E 35
91112806 3 7.4N 171.8E 40
91112812 4 7.7N 170.8E 45
91112818 5 8.ON 169.7E 50
91112900 6 8.2N 168.5E 55
91112906 7 8.5N 167.lE 60
91112912 8 8.9N 165.6E 65
91112918 9 9.3N 164.OE 70
91113000 10 9.8N 162.4E 70
91113006 11 10.4N160.9E 75
91113012 12 11.2N159.5E 80
91113018 13 12.lN158.lE 80
91120100 14 13.ON157.OE 80
91120106 15 14.lN156.3E 75

POSITIONERRORS X-TRACK A-TRACK
QQ aAQ12a * 22 a %2
43 72 250 400 -18 -5 -31 -70 -250-399
51 137 320 434 18 38 83 -136-318 -426
51 203 399 479 36 -2 120 -201 -399 -464
30 179 361 401 37 -2 121 -175 -362 -383
17 147 270 373 7 -21 -3 -147 -270-373
29 130 226 298 -16 7 -28 -129-227 -298
13 58 93 186 -14 -13 -135 -57 -93 -129
16 75 109 216 -12 -29 -168 -74 -106 -137
18 71 107 223 7 -45 -150 -71 -98 -166
13 47 77 207 38 -43 -137 -30 -65 -157
5 34 79 228 29 -51 -134 -18 -62 -185
13 13 104 241 -13 -101-190 -2 -24 -148
8 75 161 306 -74 -153-127 16 -52 -279
5 83 187 350 -81 -157 -96 -19 -102 -338
13 60 122 299 -44 -23 -34 -42 -120 -298
8 26 115 363 -25 -86 -108 -8 -78 -347
60 82 396 0 -33 -100 0 -76 -383
13 33 120 544 -19 -59 -161 28 -105 -521
17 116 239 523 -108-189 -279 43 -146 -443
8 41 148 394 -40 -58 -38 -12 -137 -393
6 59 170 417 -59 -96 -128 -8 -141 -397
6 78 274 505 -60 -120-104 -51 -247 -495
8 123 433 -84 -253 -90 -352
5 105 341 -68 -125 -81 -318
8 203 343 -105 -116 -174 -323
16 179 310 -109 -49 -142 -307
12 141 -44 -135
28 201 14 -201
28 144 94 -110
28 172 172 -11
42
52
53
20

22 97 204 349 48 69 107 72 179 322
36 32 28 24 32 28 24 32 28 24

POSITIONERRORS X-!rmm A-TRACK
u! Ma 2224 U u 24 a Z
29 50 140 233 -5 -1 -11 -51 -141 -233
8 11 90 171 2 -7 -63 -12 -90 -159
12 17 82 186 4 -7 -57 -17 -82 -177
8 108 199 294 9 8 18 -108 -199 -294
34 189 233 289 59 51 113 -180 -228 -266
24 161 288 385 29 44 200 -159 -286 -330
5 64 192 445 -33 -54 -7 -56 -185 -446
21 89 267 636 -87 -188-172 -21 -191 -612
18 102 305 652 -88 -118 -203 -51 -282 -620
13 112 249 528 -28 31 -129 -109 -248 -513
26 90 322 591 -22 -60 -147 -88 -317 -573
5 125 439 708 -93 -132 -256 -84 -419 -661
13 203 515 758 -147 -197 -416 -141 -477 -636
5 164 402 468 -78 -150 -310 -145 -374 -351
0 172 331 306 -101 -135-305 -140 -302 -30

WIND ERRORS
QQZ4SW2Z
o -lo -30 -40
-5 -15 -40 -50
-10 -25 -50 -75
-5 -25 -55 -80
-5 -35 -55 -70
-5 -35 -55 -60
-5 -15 -15 -15
-5 -5 -20 -lo
-5 0 -15 -lo
-lo -20 -30 -20
-lo -20 -20 -20
-10 -25 -15 -15
-10 -25 -15 -5
-10 -20 -10 5
-15 0 5 25
-5 5 10 30
-5 0 15 30
-5 0 15 25
0 0 20 25
5 0 15 20
5 10 20 25
5 20 15 20

-10 -lo 0
-15 -lo 0
-lo -15 -5
-5 -15 -5
-5 –lo
-5 -5
-5 0
-5 -5
-lo
-5
-5
-5

7 13 22 32
36 32 28 24

WIND ERRORS
QQ2us12
-5 -15 -15 0
-lo -20 -15 0
-lo -20 -15 10
-20 -25 -20 10
-25 -30 -20 15
-30 20 10 20
0 5 15 20
0 0 15 25
0 10 20 30
0 10 20 35
0 15 20 40
0 15 20 25
0 20 25 30
00 5 15
0 0 10 15
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TYPHOON ZEIDA (31W)(CONTINUED)
WRN BEST TRACK POSITIONERRORS

m & I&z ZQN!3HXNQQQ 2A M 12
91120112 16 15.3N156.2E 75 5 123 245 141
91120118 17 16.4N156.6E 70 18 65 145 367
91120200 18 17.3N157.3E 70 18 133 228
91120206 19 18.2N158.3E 70 11 130 337
91120212 20 19.ON159.4E 65 23 118 418
91120218 21 19.7N160.5E 60 50 203 544
91120300 22 20.4N161.7E 55 6 137
91120306 23 21.ON162.9E 50 30 224
91120312 24 21.5N 164.OE 45 37 266
91120318 25 21.9N164.8E 40 35 262
91120400 26 22.3N165.3E 35 24
91120406 27 22.8N165.5E 30 20
91120418 28 23.9N165.lE 25 66

Average 20 133 284 421
# Cases 28 25 21 17

X-TRACX
Uailz
-44 -113-137
-63 -146 359
121 -154
-32 269
-44 353
-36 539
-17
92
188
247

66 131 170
25 21 17

A-TRACX
24s22

-115-218 37
-20 -3 75
-56 168
127 203
110 225
200 -74
137
205
189
-89

104 224 353
25 21 17

WIND El?lUIS
QQ2!IUU
o 5 15 15
0 -5 10 20
-5 0 10
-lo 0 10
-5 5 10
-5 5 15
-lo 0
-5 5
-5 0
-5 5
-5
0
0

6 9 15 19
28 25 21 17
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b. NORTH INDIAN OCEAN Ocean during 1991. Pre- and post- warning best
This section includes verification track positions are not printed, but are available

statistics for each warning in the North Indian on floppy diskettes upon request.

JTUC FORXCAST TRACK AND INTENSITY BRRORS

TROPICAL CYCLONB OIA
WRN BEST TRACK POSITIONERRORS X-TRACK

BY WMtNING

A-TRACX WINO ERRORS
r?rGML

91011706 1
91011712 2
91011718 3
91011800 4
91011806 5
91011812 6
91011818 7
91011900 8
91011906 9
91011912 10
91011918 11
91012000 12
91012006 13

Lxr
3.9N
3.7N
3.6N
3.6N
3.6N
3.9N
4.5N
4.9N
5.lN
5.lN
5.lN
5.lN
5.3N

162NGMNQQQ
76.lE 30 51
75.5E 35 84
75.OE 35 144
74.5E 35 183
74.OE 35 56
73.3E 35 43
72.3E 35 45
71.2E 35 85
69.8E 30 71
68.4E 30 33
67.2E 30 38
66.OE 30 32
65.3E 25 0

24
212
210
258
307
45
155
150
229
92

4B22244Q
248 273 78 34
222 -30 2!5
223 -36 79
364 25 133
48 -41 -42

-60
-60
-59
24

2224
97 197

208
257
307
-19
-144
-138
-221
-90

a
246
221
209
339
-24

2zQQ2.4fl.!i22
256 -5 0 15 35

-5 5 20
0 10 25
5 15 25
0 10 25
0 10
00
00
55
0
0
0
0

Average 67
# Cases 13

184
9

221 273 45 62
5195

97 175
19

207
5

256 2 6 22 35
1 13 9 5 1

TROPICAL CYCLONE 02B
WRN

mGNcL
91042418 1
91042500 2
91042506 3
91042512 4
91042518 5
91042600 6
91042606 7
91042612 8
91042618 9
91042700 10
91042706 11
91042712 12
91042718 13

BEST TRACK
IAXU2NQ$.!UNQ
10.2N 89.lE 35
10.7N 88.8E 35
11.ON 88.4E 40
11.2N 88.OE 40
11.3N 87.7E 45
11.4N 87.4E 50
11.6N 87.2E 50
11.9N 87.3E 55
12.2N 87.4E 60
12.7N 87.!jE65
13.3N 87.4E 75
13.9N 87.4E 80
14.5N 87.4E 85

POSITIONERRORS X-TRACK A-TRACX
Q!224a1229.4i12 Z&z
48 131 120 197 65 -12 -129 -114-120 -149
26 18 82 168 18 -82 -168 6 -6 7
42 163 306 348 -123 -242-348 109 189 -4
75 259 333 359 -174 -223-350 193 248 83
25 119 189 303 -99 -185-277 66 37 -124
21 106 217 422 -105-198 -293 -18 -89 -305
29 149 287 511 -135-147 -335 -65 -247 -387
36 125 267 .533 -53 -62 -148 -114 -260 -513
41 136 304 574 -64 -87 -92 -120 -292 -568
60 164 364 683 -53 -68 75 -156 -359 -679
11 96 323 722 -15 -121 175 -95 -300 -701
33 135 298 609 -134 -189 1 -19 -230 -610
23 127 274 601 -105 -136 10 -73 -238 -602

WIND ERRORS
M244Q12
-5 0 0 -20
-5 -5 -5 -25
-5 0 -lo -45
05 0 -60
0500
-5 0 0 -35
-5 -lo -5 -45
-5 -lo -lo -40
-5 -10 -15 -25
-5 -15 -25 0
-15 -20 -40 15
-lo -lo -50 10
0 -lo -45 40

91042800
91042806
91042812
91042818
91042900
91042906
91042912
91042918
91043000
91043006
91043012
91043018

14
15
16
17
18
19
20
21
22
23
24
25

15.ON
15.6N
16.4N
17.3N
18.3N
19.4N
20.6N
21.9N
23.2N
24.2N
25.ON
25.7N

87.6E 90
87.9E 95
88.4E100
88.9E110
89.4E120
89.9E130
90.7E140
91.6E135
93.OE110
94.8E 85
97.OE 60
99.7E 40

26 165
18 99
8 79
0 58
8 “ 88
5 169
16 202
20 277
35
48
54
65

409
315
246
213

-71 9
-68 52
10 53
13 43
-20
-4
-3
-50

-150 -409
-73 -311
-79 -241
-57 -209
-86
-170
-202
-273

0 -30 -25
-5 -35 5
-5 -50 0
0 -30 0
-5 10
0 20
0 45
0 45
20
25
20
10

Average
# Cases

31 136
25 21

267
17

2

464 65 112 184 106 222 364 6 17 14 28
13 21 17 13 21 17 13 25 21 17 13
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TROPICAL CYCMm 03B
WRN BEST TRACK POSITIONERRORS

mu N& W JQNrzMIQQQ a u lz
91053112 1 16.lN 88.8E 25 29 103 162
91053118 2 16.9N 89.lE 30 52 73 171
91060100 3 17.8N 89.4E 30 29 40 221
91060106 4 18.7N 89.7E 35 33 126
91060112 5 19.8N 90.lE 40 17 108
91060118 6 20.9N 90.5E 4!5 8 55
91060200 7 22.lN 91.OE 50 0 132
91060206 8 23.5N 91.8E 45 12
91060212 9 24.8N 92.9E 35 28
91060218 10 25.7N 94.5E 30 0

Average 21 91 184
# Cases 10 7 3

TROPICAL CYCLONE 04B
WRN BEST TRACK POSITIONERRORS

m m x xQN.!3mN129Q 24 * X
91111406 1 11.lN 81.4E 35 24 21 43
91111412 2 11.ON 80.9E 35 76 93 114
91111418 3 11.ON 80.3E 40 21 61
91111500 4 11.lN 79.6E 40 29 96
91111506 5 11.4N 78.9E 35 11 61
91111512 6 11.7N 78.2E 25 5 34
91111518 7 12.ON 77.7E 20 21
91111600 8 12.3N 77.lE 20 108

Average 37 61 78
#Cases 8 6 2

X-TRACX A-TRACK
aalzz!laz
-91 -17 -49 -161
-67 -11 -29 -171
-32 -20 -26 -221
28 -123
46 -99
28 -48
-21 -131

44 16 72 184
73 73

x-mm
24%22
4 -32

-63 -114
-32
-64
-48
-13

A-TRACK
Z&lz
21 -30
69 2
-52
-72
-38
-32

37 73 47 16

WIND ERRORS
QQa4i12
o 0 15
-5 0 20
0 0 10
0 10
0 15
0 10
0 10
0
5
0

1 6 15
10 7 3

WIND ERRORS
QQZ.4SZ
o 0 15
0 0 10
-5 5
-5 5
0 10
10 10
15
10

6 5 13
62 62 862
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c. SOUTHERN HEMISPHERE
This section includes verification 1990 to 30 June 1991. Pre- and post- warning

statistics for each warning in the South Indian best track positions are not printed, but are
and western South Pacilic Oceans from 1 July available on floppy diskettes upon request.

JTWCFOR3ZAST TRUK AND INTEWSITY ERRORS BY WARNING

TROPICAL CYCLONE 01S
WRN BEST TRACK

m NQ U& mm
90092100 1 6.5S 71.3E 30
90092112 2 7.2S 70.lE 30
90092200 3 7.9S 68.7E 30
90092212 4 8.5S 66.9E 30
90092300 5 8.8S 65.4E 30
90092312 6 8.5S 63.9E 30
90092400 7 8.6S 61.9E 30
90092412 8 8.7S 60.2E 30
90092500 9 8.7S 58.7E 30
90092512 10 8.7S 57.2E 25

Average
# Cases

TROPICAL CYCLONE 02S
WRN BEST TRACK

m n Uixb lQkKiklxNQ
90101806 1 7.0S 71.OE 30
90101818 2 6.8S 70.4E 30
90101906 3 6.7S 69.8E 25
90101918 4 6.9S 69.2E 25
90102006 5 7.2S 68.5E 20

Average
# Cases

TROPICAL CYCLONB 03P (SINA)
WRN SEST TRACK

12113 IIQ m zQNCal!lmR
90112412 1 10.3S174.OE 30
90112500 2 11.0S173.2E 35
90112512 3 12.1S173.OE 45
90112600 4 13.4S173.OE 65
90112612 5 15.1S173.8E100
90112700 6 16.6S174.8E125
90112712 7 18.1S176.7E125
90112800 8 18.8S179.3E115

Average
# Cases

TROPICAL CYCLONE 04S
wm BEST TRACK

U& muuuml!um
90120300 1 14.2S 78.3E 50

POSITIONERRORS
Q2us12
29 131 207
16 29 37
0 48 128
13 78 134
38 115 200
29 42 128
23 36
16 98
18
5

19 72 139
10 8 6

POSITIONEN?ORS
QQM*ZZ
60 218 307
17 48
6 81
30
0

23 115 307
531

POSITIONERRORS
QQz4*lz
17 55 80
41 201 426
11 111 294
0 100 318
0 69 309
18 184 415
0 108 254
8 46

12 109 299
887

POSITIONERRORS
QQ2.4ti12
8 155

X-TRACK
as
77 151
17 -4
-13 -89
-75 -126
-92 -180
-42 -114
-36
-96

A-TRAC2(
12z!i &12

-107 -142
-25 -37
-47 -93
-22 -47
70 88
-6 59
0
24

56 110 37 77
86 86

X-TRACK A-TRACK
24*2224%22
208 77 67 297
42 24
59 56

103 77 49 297
31 31

X-TRACK A-TRACK
Z4axiz!lfiz
-12 81 54 -8
199 294 -35 -309
89 93 -67 -279
68 86 -75 -307
41 172 -56 -257
122 217 -138 -355
84 129 -68 -219
15 -44

77 153 67 247
87 87

X-TR?KX A-TRACK
24* 12 24 4Q12
-73 138

WIND ERRORS
QQ2flflQ12
055
055
055
055
055
0 5 10
05
05
0
0

056
10 8 6

WIND ERRORS
QQaalz
o 10 15
0 10
55
5
5

3 8 15
531

WIND ERRORS
QQ2!13,Q22
o 0 -40
0 -15 -60
0 -35 -50
0 -40 -20

-20 -35 -1.0
-40 -20 5
-5 10 25
-5 15

9 21 30
887

WIND ERRCRS
4?s!24 -22
-15 -lo
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TROPICAL CYCLONE O4S (CONTINUED)
WRN BEST TRACK POSITIONERRORS x-mm A-TRACK WIND ERRORS

Dl!2 m u 3,Qw I!uNDQQ 2A * 224 a 22 z * lz Q!2Z9,4.QU
90120312 2 15.4S 79.9E 55 29 -lo
90120400 3 16.3S 80.7E 35 49 0

Average 29 155 73 138 8 10
# Cases 3 1 1 1 31

TROPICAL CYCLONE 05S (LAURliNCE)
WAN BEST TRACK POSITIONERRORS X-TRAC2( A-TRACX WIND ERR(RS

II& N& x l&mluN12QQ 29.s 22 2.4 * 12 % M Z 9Qa&12
90121100 1 13.3S128.7E 30 18 25 15 20 0 10
90121112 2 13.8S128.2E 30 8 72 -61 -40 0 -5
90121200 3 13.9S127.6E 35 26 0
90121212 4 13.2s126.9E 30 26 -5

Average 19 49 38 30 18
# Cases 4 2 2 2 42

TROPICAL CYCLONE 06P (JOY)
WRN BEST TRACK

Izl12 NQ&uSzl&lx2J!uM!
90121818 1 12.8S154.9E 30
90121906 2 12.5S152.7E 30
90121918 3 12.3s151.3E 40
90122006 4 12.2S150.2E 50
90122018 5 12.9S149.4E 55
90122118 6 14.6S147.7E 60
90122206 7 15.3s147.2E 70
90122218 8 15.8S146.8E 85
90122306 9 16.1s146.6E 90
90122318 10 16.3S146.7E 90
90122406 11 16.6s146.9E 80
90122418 12 16.9S147.3E 70
90122506 13 17.2s147.7E 55
90122518 14 17.7s148.OE 45
90122606 15 18.8s147.5E 45
90122618 16 19.5s146.5E 35

POSITIONERRORS X-TRACK
QQaulzaax
46 173 186 -140-131
21 50 157 -19 129
21 42 152 39 134
29 74 146 44 76
29 122 178 76 151
18 77 176 75 172
8 66 161 60
5 61 161 11 40
13 64 175 34 68
11 64 177 57 136
6 53 74 40 2
16 65 38 63 18
24 74 82 -74 -67
18 149 -120
28 103 -101
37

A-TRACK

2448X
-103 133
47 91
18 -71
-59 -126
-96 -95
18 37
66 -162
60 156
54 162
30 115
36 74
18 -18
-10 48
-89
25

WINO ERRORS

QQz!i M22
o 5 20
0 -lo 0
5 10 20
0 20 15
5 15 -5
0 -lo -40
-5 -20 -25
00-5
0 -5 -5
055
0155
5 15 10
0 0 15
00
00
0

Average 21 82 143 59 87 48 99 1 9 13
# Cases 16 15 13 15 13 15 13 16 15 13

TROPICAL CYCLONE 07S (ALISON)
WF?N BEST TRACK POSITIONERRORS

Dm u m Ii21KumRQQ A mu
91011206 1 10.3S 82.8E 25 21 71 164
91011212 2 10.7S 82.7E 25 45 84 208
91011218 3 11.0S 82.3E 25 8 42 153
91011300 4 11.3s 81.9E 30 18 21 168
91011306 5 11.4S 81.4E 30 11 152 399
91011312 6 11.4S 81.2E 30 35 173 416
91011318 7 11.5s 81.lE 35 8 132 402
91011400 8 11.6s 80.9E 45 8 148 396
91011406 9 11.9s 80.8E 45 18 200 442
91011412 10 12.4S 80.9E 45 32 197 423
91011418 11 12.9s 81.lE 55 29 60 170
91011500 12 13.4S 81.3E 65 29 56 111
91011512 13 15.4S 82.OE 65 11 105 207

X-TRACX A-TRACK
z!l%lza~lz
16 164 70 1
82 206 -18 -35
23 152 36 -17
18 152 12 -71
153 322 -5 -237
170 375 -35 -182
112 317 -72 -249
123 275 -84 -286
95 292 -177 -333
129 227 -149 -358
57 -167 18 32
52 -90 -24 -66
-91 -188 -54 -88

WIND FRR-
QQafiz
055
055
00-5
0 -5 -lo
050
050
-5 -5 0
-lo -15 0
0 -5 0
0 -5 5

-lo -lo -lo
-15 0 -5
0 15 30
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TROPICAL CYCLONE 07S (ALISON)(CONTINUED)
WRN BEST TRACK POSITIONERRORS X-TRACK

U& NQ&uXEsQNGluNQQQz* 12z44ul12
91011600 14 17.4S 82.2E 65 23 112 173 -95 -170
91011612 15 19.9S 82.lE 60 32 88 –28
91011700 16 22.1S 82.OE 50 89 229 –104
91011712 17 24.2S 82.3E 40 16
91011800 18 26.3S 83.8E 30 44

Average 26 117 274 84 221
# Cases 18 16 14 16 14

TROPICAL CYCLONE 08S (BELLA)
m BEST TRACK POSITIONERRORS x-ma

QTGNQA
91012000 1
91012012 2
91012100 3
91012112 4
91012200 5
91012212 6
91012300 7
91012312 8
91012400 9
91012412 10
91012500 11
91012512 12
91012600 13
91012612 14
91012700 15
91012712 16
91012800 17
91012812 18
91012900 19
91012912 20
91013000 21
91013012 22
91013100 23
91013112 24
91020100 25
91020112 26
91020200 27
91020212 28
91020300 29
91020312 30
91020400 31

9.9s
11.1s
12.6S
13.9s
14.4s
14.5s
14.4s
14.2S
14.1s
14.2S
14.5s
15.0s
15.6S
16.3S
16.8s
17.2S
17.4s
17.3s
17.2S
17.4s
18.0s
18.5S
19.4s
20.9S
22.4s
23.8S
25.1S
26.9s
29.4S
32.1S
34.1s

TROPICAL CYCLONE

XQKEXNQ9Q 24%
81.8E 30 26 262 394
81.9E 30 8 105 70
82.5E 30 46 16 62
82.6E 30 18 183 321
81.8E 30 54 82 62
80.7E 30 43 58 72
79.7E 35 11 70 162
78.lE 35 36 147 255
76.OE 40 8 39 84
73.7E 45 34 88 74
71.5E 45 69 188 245
69.3E 40 134 330 555
67.6E 40 154 312 412
66.9E 40 69 79 219
66.5E 45 52 91 232
65.9E 55 13 132 270
65.2E 65 20 124 170
64.5E 75 18 23 135
63.3E 95 13 50 279
62.2E120 11 98 328
61.7E130 28 211 389
61.8E120 34 216 302
62.9E110 12 72 141
63.5E 85 8 48 168
63.5E 65 8 38 141
63.OE 55 27 103 223
62.IE 50 21 104 262
61.3E 45 28 156 197
60.8E 45 31 61
60.7E 40 6 75
62.6E 35 7

Average 34 119 222
# Ceses 31 30 28

09s {CHRIS)

A-TRACK
2?14il.2
-59 -36
-84
204

68 142
16 14

A-TRACK
3.ZZA*22ZA4Q

224 244
82 24
14 -57

-114-244
1 -61

-56 -68
-8 -37
-38 -79
11 71
12 -17

-155 193
329 163
311 412
-69 -205
-17 -229
-109-267
-89 -136
2 47
40 183
24 312
165 381
198 302
11 34
49 98
-37 -64
-102 -157
-21 -77
-72 -73
-5
5

79 146
30 28

WRN BEST TRACK POSITIONERRORS x-mm

-137 310
-66 67
9 -25

-143 -210
-82 13
17 -23
-70 -158
-142 -243
-38 -47
-88 -72
106 152
-32 532
-32 14
41 -77
90 -40
-76 -45
-87 103
24 -127
-30 -212
-95 -103
-131 -82
-88 -lo
-72 -138
-2 -137
-12 -126
-17 -160
-102 -251
-139 -184
61
75

70 129
30 28

A-TRACK

WIND ERRORS
Q!2au12
o 10 15
5 10
5 15
0
0

376
18 16 14

WIND ERRORS
2ZJ?Q2.4MZ2

o 10 20
005
000
055
00!5
055
-5 -5 -5
-5 -lo 0
0 S 25
-5 5 10
-5 -5 -lo
-5 -5 -20
0 -lo -30
-5 -25 -50
0 –20 -60
0 -25 -80
0 -45 -90
0 -45 -55

-15 -55 -45
10 10 45
5 15 50
10 35 60
5 25 25
5155
0 -5 -lo
0 -5 -lo
-5 -lo -5
0 -5 0
00
55
0

3 13 25
31 30 28

WIND ERRORS
QTG m I&r. u2tiGlmQQQ 24. *Z 24 a 22 24 u lz 9.Q2!LAQ22

91021612 1 15.2S120.8E 30 34 127 150 127 -39 - 0 146 550
91021700 2 15.4S121.OE 35 26 62 116 -46 -68 -42 -95 005
91021712 3 15.6S121.OE 40 21 67 269 -60 -150 -31 -224 0 0 10
91021800 4 15.5s120.6E 45 6 169 285 -17 -138 -168 -250 0 5 20
91021812 5 15.5S119.6E 50 21 162 144 -40 -36 -157 -140 0 15 30
91021900 6 15.7S116.9E 50 29 53 110 29 -2 45 110 0 5 25
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TROPICAL CYCLONE 09S (CHRIS) (CONTINUED)
WRN BEST TRACK POSITIONERRORS

IuG NQUU. UUGH.UU2QQZ4* lz
91021912 7 15.6S115.OE 50 39 74 88
91022000 8 16.0S113.4E !50 29 136 227
91022012 9 16.3S112.3E 40 40 54 93
91022100 10 16.4S111.lE 35 5 75 271
91022112 11 16.2S109.9E 30 0 132
91022206 12 16.3S109.4E 30 5 175
91022218 13 16.6S109.5E 30 6
91022312 14 17.0S111.7E 20 6

X-TWKX
2!i4a12
74 –81
-53 -200
46 80
-69 89
132
-8

A-TRACK
24fM22
6 36

126 -110
-30 48
-30 -257
7

-175

Average 19 98 175 58 88 68 141
# Cases 14 12 10 12 10 12 10

TROPICAL CYCLONE 10S (CYNTHIA)
WRN BEST TRACK POSITIONERRORS x-ma A-TRACK

QIG m m IQNGUNQQQ 24 s 2224 a 22 u a 2
91021618 1 18.0S 42.2E 35 12 90 76 -48
91021706 2 19.1S 43.6E 45 28 94 73 -60
91021718 3 20.5S 44.7E 45 21

Average 20 92 75 54
# Cases 3 2 2 2

TROPICAL CYCLONE 11S (DAPHNE)
WRN BEST TRACK POSITIONERRORS x-mm A-TRACK

MG ML m ZQNGHZM2QQ 24 fix 24 a 22 B &x
91022200 1 18.5s122.OE 30 8 73 85 67 84 -32 -17
91022212 2 19.2s119.8E 35 5 54 126 -38 -39 -39 -120
91022300 3 19.7S117.4E 50 5 67 156 -6 -6 -67 -156
91022312 4 20.4S114.8E 55 6 168 461 6 -101 -168 451
91022318 5 20.5S113.8E 60 24 240 500 -16 -354 -240 354
91022400 6 20.5S 113.OE 60 28 169 218 -139 4 -97 219
91022412 7 20.5S112.2E 50 0 79 45 79 45 12 6
91022500 8 20.1S 112.3E 40 0 79 281 2 22 -80 -280
91022512 9 20.6S112.4E 35 17 109 -19 -108
91022600 10 21.7S111.7E 35 13 173 0 -174
91022612 11 23.4S11O.7E 30 40
91022700 12 25.3S108.7E 25 28

Average 14 121 234 37 81 101 200
# Cases 12 10 8 10 8 10 8

TROPICIU CYCLONE 12S (DEBRA)
m BEST TRACK POSITIONERRORS X-TRACK A-TRACK

IzzG NI& m U!NGUNQQQ 24 % lzzfl & lz 2.4 * Z
91022406 1 25.1S 35.7E 40 0 105 243 87 54 -60 -238
91022418 2 25.3S 35.5E 55 17 135 293 -4 -51 -135 -289
91022506 3 25.6S 35.9E 65 49 175 325 -52 -244 -168 -215
91022518 4 25.8S 36.8E 80 26 150 272 90 -116 -121 247
91022606 5 25.5S 37.8E 90 26 140 220 48 -154 -132 158
91022618 6 24.8S 38.6E 90 18 141 228 -125 -202 67 105
91022706 7 24.2S 38.8E 85 26 127 191 -17 44 -126 -186
91022718 8 24.4S 38.4E 75 21 124 171 124 171 -5 -4
91022806 9 25.1S 38.4E 65 12 12 69 -11 21 -6 -66
91022818 10 25.7S 38.4E 55 13 39 66 16 -62 36 24
91030106 11 26.3S 38.4E 55 30 26 160 -11 -89 24 -133
91030118 12 27.1S 38.4E 55 23 68 421 -68 -176 -6 -383

WIND ERRORS
QQzAm12
-5 15 35
0 25 40
5 15 15
555
0 -5
0 10
0
0

1 9 19
14 12 10

WIND ERRORS
L!QM*2Z
00
-5 5
-15

73
32

WIND ERRORS
QQaslz
o -lo -lo
-5 -20 -10
0 5 30
0 15 20
0 25 20
0 20 20
055
0 0 10
00
0 10
0
5

1 11 16
12 10 8

WIND ERRORS
QQ2,4MZ
-5 -30 -50
0 -5 0
000
-5 0 5
0 0 10
0 5 15
5 10 10
-5 15 10
5 15 15
0 -lo -15
0 -5 -15
-5 -lo -15
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TROPICAL CYCLONE 12S (DEBRA)(CONTINUED)
WRN EEST TRACK POSITIONERRORS x-ma A-TRACK

m EKLuzu2NG luN12QQfi* Ua*lzz!l*z
91030206 13 27.9S 38.OE 50 12 192 701 -48 -278 -186 -644
91030218 14 29.6S 37.5E 50 35 132 -51 -122
91030306 15 33.2s 37.7E 50 36 386 -212 -324
91030318 16 38.3S 40.4E 50 40
91030406 17 42.9S 46.9E 50 0

Average 22 130 258 64 127 101 207
# Cases 17 15 13 15 13 15 13

TROPICAL CYCLONE 13P (KELVIN)
m BEST TRACX POSITIONERRORS x-mm A-TRACX

RTG a m uMGkuNQ!2Q z tii!z a M 2.Z a &z
91022506 1 15.3S149.lE 45 16 216 584 -217 363 4 –458
91022518 2 16.5S150.5E 55 11 50 203 50 -50 -204
91022606 3 17.3S150.8E 45 39 278 398 39 106 -276 385
91022618 4 17.9s150.OE 50 16 205 301 -166-123 -121 275
91022706 5 15.9S150.2E 45 8 68 76 64 -75 -24 -12
91022718 6 15.5S150.5E 45 18 86 132 42 62 75 -118
91022806 7 15.5S150.8E 45 11 71 35 70 28 18 -590
91022818 8 15.5S150.4E 35 34 23 41 5 -29 24 -30
91030106 9 15.3S149.7E 35 53 232 385 232 -382 -22 -54
91030118 10 15.0s150.OE 35 151 313 -313 8
91030206 11 15.3S150.lE 40 11 79 145 -58 -104 -54 -102
91030218 12 14.9S149.8E 40 18 88 141 -52 -98 -72 -102
91030306 13 14.5S150.2E 45 8 37 108 -29 -75 -24 -78
91030318 14 14.2S150.3E 45 34 83 90 58 88 -60 -21
91030406 15 14.0S149.9E 45 13 54 150 -6 79 -54 -128
91030418 16 13.8S149.5E 35 25 79 54 -58
91030506 17 13.4s149.4E 35 25 86 42 -76
91030518 18 13.2S149.8E 35 48
91030606 19 13.2S150.7E 30 0

Average 28 121 199 86 115 58 136
# Cases 19 17 14 17 14 17 14

TROPICAL CYCLONE 14S (ELMA)
WRN BEST TRACX POSITIONERRORS X-TR?KK
NQk IAz XQ,NGkuN!J!2Q x * 22 M * 22

91022700 1 13.1S 88.9E 40 11 179 178 -162 -86
91022712 2 14.7S 88.3E 45 18 51 12 45 4
91022800 3 16.1S 87.8E 60 23 82 122 57 28
91022812 4 17.6S 88.2E 60 30 38 50 37 42
91030100 5 19.0s 88.8E 55 12 84 191 76 175
91030112 6 20.2S 89.3E 50 36 118 257 112 199
91030200 7 21.4S 90.3E 45 8 60 102 41 -98
91030212 8 22.5S 91.OE 45 18 119 103
91030300 9 23.5S 92.lE 40 8 132 131
91030312 10 25.0S 93.7E 35 29

A-TRACX
2.44s22
-77 -156
-25 -12
-60 -120
-10 -28
-37 -78
-39 -164
44 -30
-61
-24

Average 19 96 130 85 90 42 84
# Cases 10 9 7 97 97

WIND ERRORS
QQ2AU22
o -lo -20

-5 -20
0 -5
0
0

2 9 14
17 15 13

WIND EWRX?S
QQas12
-lo 0 15
-15 -5 5
0 10 -5
000
0 -5 0
-5 5 0
050
550
5 0 -15
0 -5
-5 -lo -5
-5 -lo 5
005
0 10 10
0 10 15
10 10
05
0
0

365
19 17 14

WIND ERRORS
QQamz
-5 -5 25
0 5 35
5 35 60
-5 5 10
00-5
0 -5 0
0 -5 -5
-5 -5
0
0

2 7 20
10 9 7
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TROPICAL CYCLONE 15P
WRN MST TRACK POSITIONERRORS X-TRACK A-TRACK WINO ERRORS

RIQ NQ USl IQNGHINQQQ 24 * 12 u m lz 24 S 12 QQUAQ22
91030618 1 18.9S154.OE 30 8 5
91030706 2 20.1S 153.7E 25 16 10

Average 12 8
# Cases 2 2

TROPICAL CYCLONE 16P
WRN BEST TRACK POSITIONERRORS x-mm’ A-TRACK WIND ERRORS

m m Uu U2NGkumu! 24 %2 a a a z s Z QQzflfilz
91031800 1 16.0S163.8E 30 11 61 35 -44 9 -43 –35 o 0 10
91031812 2 17.4S164.lE 30 18 86 82 79 -77 -36 -28 0 0 10
91031900 3 18.9S164.9E 30 5 54 195 -54 -159 0 -114 5 5 10
91031912 4 19.9S165.6E 30 43 373 -309 -209 05
91032000 5 20.2S164.2E 25 91 293 -109 -273 0 -5

Average 34 1-73 104 119 81 112 59 1 3 10
#Cases 5 5 3 53 53 553

TROPICAIICYCLONE 17S (FATIMA)
WRN BEST TRACK POSITIONERRORS x-mm A-TRACK

12TG m Z7u X&!NGNm12QQ 24 4.8 22 24 & z a * 12
91032218 1 7.1S 88.OE 35 18 33 84 -9 22 32 82
91032306 2 7.7S 87.lE 35 29 60 183 20 78 57 166
91032318 3 8.3S 86.OE 40 13 73 157 49 122 55 99
91032406 4 8.9S 85.OE 50 25 41 87 20 76 36 43
91032418 5 9.4S 84.OE 50 11 45 114 22 12 -40 -114
91032506 6 10.0S 82.9E 55 5 63 218 63 159 9 -149
91032518 7 10.7S 81.9E 65 11 89 274 88 268 -18 -57
91032606 8 11.4S 81.OE 80 31 135 363 129 256 -41 -258
91032618 9 12.4S 80.3E 90 18 119 337 116 334 -29 -43
91032706 10 13.6S 80.2E 90 13 116 143 88 67 -77 127
91032718 11 14.8S 80.6E 90 23 32 80 11 -80 30 -2
91032806 12 15.8S 81.3E 90 18 49 147 -34 -50 36 138
91032818 13 16.9S 81.9E 85 38 230 518 -160 -516 -167 51
91032906 14 17.9S 81.7E 85 59 263 493 -260 -484 46 96
91032918 15 18.5S 80.7E 85 24 32 60 22 -2 24 -60
91033006 16 19.0S 79.9E 80 8 202 660 69 129 -190 -648
91033018 17 20.1S 79.6E 75 6 192 716 2 -108 -192 -708
91033106 18 22.3S 79.8E 70 26 232 -16 -232
91033118 19 25.0S 81.2E 65 37 254 -163 -196
91040106 20 28.8S 83.8E 55 7
91040118 21 33.4S 90.OE 45 93

WIND ERRORS
Q!2244.BZ2
o 10 15
10 5 15
555
0 5 -lo
0 -5 -20
-5 -20 -20
-5 -20 -lo
-lo -15 -5
-5 0 0
0 -5 0
000
005
0 -lo -lo
-5 -lo -15
-5 -5 -lo
-15 -15 -15
-15 -lo 0
05
0 10
0
0

Average 24 119 272 68 162 78 160 489
# Cases 21 19 17 19 17 19 17 21 19 17

TROPICAL CYCLONE 18s (ERROL)
WRN BEST TRACK POSITIONERRORS

12zG m m 2QNGW.INRQQ A * 22
91032500 1 10.5S 99.OE 45 21 171 354
91032512 2 10.4S 99.6E 90 il 129 314
91032518 3 10.5S 99.9E110 8 138 240
91032600 4 10.7S100.2E110 13 160 260
91032612 5 11.3S101.OE110 6 51 248
91032700 6 12.2S101.5E105 13 83 347
91032706 7 12.6S101.7E100 11 141 422

X-TRACK A-TRACK
24 A8Z2Z4.4Q22
93 347 -144 -69
17 236 -129 -209
95 139 -102 197
106 254 -120 58
-18 -134 -48 -209
-80 -179 -26 -298
-95 -161 -106 -390

WIND ERRORS
QQzilax
-10 -65 -45
-40 -20 30
-20 20 55
-10 25 65
-5 10 35
0 20 30
0 30 35
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TROPICAL CYCLONE 18S (ERROL)(CONTINUED)
WRN BEST TRACX POSITIONERRORS

El& m IlK2 U2NGHINQQQ 24 * 22
91032712 8 13.9S101.8E 90 54 204 549
91032718 9 13.3S101.7E 80 26 235 509
91032800 10 13.6S101.2E 70 83 349 611
91032806 11 13.9s100.7E 60 25 188 332
91032812 12 14.3S 99.8E 55 84 246
91032818 13 14.6s 98.8E 50 55 125
91032900 14 15.0S 97.8E 45 11
91032906 15 15.3S 97.OE 40 11
91033000 16 16.0S 94.4E 35 75 124
91033006 17 16.3S 93.6E 35 42 134
91033012 18 16.5S 93.OE 30 35 115
91033100 19 17.0S 91.6E 30 6

Average 31 162 380
# Cases 19 16 11

TROPICAL CYCLONE 19S (MARIAN)
WRN BEST TRACX POSITIONERRORS

12TG m IAX u2mkmiQQ2 am n
91041018 1 10.0S126.2E 30 13 29 42
91041106 2 10.7S124.8E 35 5 8 58
91041112 3 11.1S124.2E 45 6 23 113
91041200 4 11.7S122.9E 65 18 41 66
91041212 5 12.5S121.2E 75 5 138 281
91041300 6 13.4S120.3E 85 0 62 191
91041312 7 14.0S120.lE 90 13 132 200
91041400 8 13.9s119.5E 95 12 141 128
91041412 9 13.6s120.OE 85 5 30 148
91041500 10 13.9S120.5E 70 11 134 236
91041512 11 14.2S119.5E 60 96 293 446
91041600 12 14.2S117.8E 50 0 16 8
91041612 13 14.6S116.2E 45 31 126 119
91041700 14 15.1S114.8E 45 6 59 220
91041712 15 15.8S113.6E 40 32 181
91041800 16 16.7S112.6E 35 20 142
91041812 17 19.1S111.lE 30 18
91041900 18 22.1S 109.7E 25 35

Average 18 97 161
# Cases 18 16 14

TROPICAL CYCLONE 20S (FIFI)
m BEST TRACK POSITIONERRORS

QzG m IllSlxQNGNIN12QQ 2.4 *U
91041600 1 12.4s102.2E 30 8 5 133
91041612 2 12.5S102.1E 30 26 90 188
91041700 3 12.8S102.1E 35 11 150 305
91041712 4 14.2s102.2E 45 8 5 100
91041800 5 15.7s102.3E 55 8 74 300
91041812 6 17.3S102.8E 55 0 73 256
91041900 7 19.5S103.6E 55 0 92
91041912 8 22.3S105.2E 50 17 39
91042000 9 26.2S 107.1E 45 49 275

Average 14 89 214
#Cases 9 9 6

x-ma A-TRACK
244s 22 24 *22
-91 -210 -183 -508
-116-181 -205 -477
-159-195 -312 -580
31 -20 -186 -332
48 -241
19 -124

87 -90
54 124
91 71

75 186 138 302
16 11 16 11

X-TRACK A-TRACK

244ai!2 24 M 22
6 -24 -29 -36
-3 58 -8 0
22 105 -10 -42
-41 -55 6 -37
134 53 -35 -276
-59 133 -19 139
124 -198 -48 33
128 -106 61 73
-29 -98 -9 -112
-71 -156 -114 -177
-36 -194 -292 -403
58 -16 -1
46 110 118 47
59 46 7 -216
99 -152
-34 -138

56 96 66 113
16 14 16 14

X-TRACK A-TRACK
2.4a 12z!l Aa22
o 18 -6 -132
87 105 -24 -156
0 -81 -150 -295
5 18 -2 -99
22 35 -71 -298
4 -71 -74 -246

-18 -91
-34 -19
-15 275

20 54 79 204
96 96

WIND ERRORS
Q.Qz!lmlz
o 15 15
5 15 15
5 15 10
15 25 25
0 -lo
0 -5

-lo
-5
5 20
55
00
0

7 19 33
19 16 11

WIND ERRORS
QQM*E
o -5 -15
0 -15 -15
-5 -lo 0
10 20 25
005
5 5 40
0 0 15
-5 10 15
055
15 15 5
15 20 10
0 -5 -5
0 -5 -5
0 -5 0
00
00
0
0

3 8 11
18 16 14

WIND ERRORS
QQzfilz
o 5 -lo
0 -5 -lo
5 0 -lo
-5 0 -5
0 10 10
5100
0 -5
0 -15
0 10

278
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TROPICAL CYCLONE 21P (LISA)
m BEST TRACK POSITIONERRORS x-TRACK A-TRACK WIND ERRORS

QTG nxluz&kKi kuliQQQa3f! zz24. *12iM412s!Q afi 12.
91050712
91050800
91050812
91050900
91050912
91051000
91051012
91051100
91051112
91051200
91051212

1
2
3
4
5
6
7
8
9
10
11

8.3S 155.OE
9.7sK54.4E
11.1S153.9E
12.4s154.2E
13.6S154.8E
14.8s155.8E
16.0s157.2E
17.0S159.3E
18.1s161.7E
18.6S163.9E
19.3S167.3E

30 17 135 158 ‘-- “-- --- _

35 36 86 141
45 0 106 184
55 18 107 222
60 12 46 70
70 11 83 82
65 24 120 270
60 23 83
50 128 486
40 21 299
30 94

-136-139
76 141
96 138
91 172
26 25
82 74
30 17
15
35
-49

-lZ 76
42 -5
-45 -123
-56 -140
-38 66
12 37
117 270
82
486
-296

Average 35 155 161
# Cases 11 10 7

TROPICAL CYCLONE 22S (GRITELLE)
WRN BEST TRACK POSITIONERRORS

ME m Uil U2NGWXNR!2Q 24 *U
91060812 1 10.0S 72.4E 30 6 121 205
91060900 2 9.9s 71.3E 30 45 129 247
91060912 3 10.0S 70.5E 35 47 108 175
91061000 4 10.8s 69.3E 40 16 60 171
91061012 5 11.1S 68.6S 35 8 42 143
91061100 6 11.2S 67.7E 35 13 87 200
91061112 7 11.4S 67.lE 35 30 88
91061200 8 11.5S 66.6E 30 31 147
91061212 9 11.5S 66.2E 25 0

63 100 118 102
10 7 10 7

X-TRACK
244a12
10 -3
77 15
74 171
20 170
35 111
82 187
88
147

A-TRACX

24%22
122 206
104 247
80 -41
57 19
24 90
30 73
0
13

Average 22 98 190
#Cases 9 8 6 86 86

66 109 53 112

0 -5 0
0 0 -20
0 0 -15
0 -5 -lo
5 -5 -5
505
5 -5 10
55
5 10
0 -5
0

249
11 10 7

WIND ERRORS

3K!24AQ22
o 5 15
5 10 35
5 25 40
0 15 30
5 20 15
000
05
00
5

2 10 23
986
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